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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound having a specific recurring unit and useful as 
a base resin for resist materials used for micro- 
lithography in a production process of semiconductor 
devices, or the like. 

SOLUTION: This silicone compound has a recurring unit 
of formula I [Z is di- to hexavalent 5-1 2C nonaromatic 
hydrocarbon or the like; Z* is di- to hexavalent 1-20C 
hydrocarbon or the like; (x) to (z) are each 1-5; R1 is a 
group of formula II or formula III (R is H, OH or a 1-20C 
alkyl; R' is a 1-20C alkylene); R2 is a 1-8C alkyl, alkenyl 
or the like; p1 is a positive number and p2 to p4 are 
each O or a positive number and p1+p2+p3+p4=1] and 
has 1 ,000 to 50,000 weight average molecular weight. 
The carboxyl group of the compound or parts or total of 
carboxyl group and hydroxyl group are preferably 
replaced with one or two or more kinds of groups 
unstable to acids {preferably a group of formula IV or 
formula V [R6 and R7 are each H or a 1-18C alkyl; R8 is 

a 1-1 8C monovalent hydrocarbon; R9 is a 4-20C tertiary alkyl or the like; (a) is 0-6]] 
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*£Jg^<a-eBa<*&gxB&3*aT^Tt>=fcv>. JS 

fC, R <fc R ' tt^n^nSVSK?i£Jl!$(&LTt><fc<, s 

err r, r' «*-*i^n&5?sgc i ~ 8 

5£ (1) fcfcl^T, plfctjEifc, p2, p3, p4tt0 
3USIE&t?& 0 . pl+p2+p3+p4=lT. 
0<p 1/ (p 1 + p 2 + p 3 + p 4) :£ 0. 9 
0Sp2/ (pl + p2 + p3 + p4) ^0. 8 
0Sp3/ (pl + p2 + p3 + p4) SO. 7 
0Sp4/ (pl + p2+p3 + p4) SO. 9 S 
R 6 

-C-OR" 

Jr 



20 [0 0 1 8] §f*S2 : i«*^lia«©-fiSiC (1) T 

^ $ n & mi o 5i t m& z *-r * -> u ^ - 

•fcOB&StlTH-SfifispiStf^Sl, 0 0 0-5 0, 

ooo ©ja^H^'J n-Mt;-&i^„ 

[0019] ffi#m 3 : TI2-)59:^ 

(4) tssws, TiB-jSS; (5) -cssn^s, 
M3§&4~2 oo=ffii7;^jus. 
Sc*« i ~ 6 h u 7;i/*;i/-> >j ;PSS.^siiSc 4 ~ 2 o 

[0 0 2 0] 

Mb 14] 

(4) 



-<CH^rC-OR 9 



(R 6 . R'fizK^^Xti^^fSi-i 8cofifI«, # 

~ 1 8(D'\T-DJl^^*UT i b«k^ltf©^k7j<S5S4 
?KU R'iR'. R" tR'XfiR' iR" <httS£fl5E£L 
T^Tfc«t<, 51£J&J&t--5*§-&, R 4 . R', R*\t* 

g£^-f. R»fi^*»4~2 o<o = i&7;i/*;ua. £• 
7 Jl^l/goj^sii&at l ~ 6 ro h 'J t^^^^'J 
^*S4~2 o <o^-^v7;u*^sxf*±tB-^i5; 



(5) 



(4) T?K$n-5g£^-r. a«O~6 0gatS 

£. ) 

[0 0 2 1] I»#JB4 : AM+->;HXttAJ^*-> 
JUgRtf*Kg©*f!ifrp©-gBa< 1 ax«2«£*±<Z) 
g^££gtc«kDf«#B&£>xfc±f2-jaa::i£ ( l ) 

50 WH'&TTIE-fiaiSC (3 a) X\t (3b) T;n£n-SC- 



(9) 
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o - ci4tt*STIiSti5 d ti:.t 0»f rtRt; 

R 3 R 3 

> s -0), 



I 



-^-(O-R^O-A-f-O-^ 6 
R 4 



I 



i5 



[0 0 2 2] 
[{fcl 51 



R 4 



(3a) 



R s R a 
:-0-R 6 -B-A+B-R B -0-C-fe- 

R 4 



(3b) 



R , tliS&f^lTfci<, ^&jej5£-f -5 fit 
R 3 , RMi^^K^SWitSfi^Xti^lKttCT^+U 
>l$*t. RMi^5g»l~l o fti&Vtx 
ttStt©T;U^U->S, d(40Xt41~l oroiE?STab 

R 3 R 3 
-<^-iO-R b h O-A' [-O-O^-Od-C^- 
R 4 R 4 



snruT Btt-co-o-. -nhco-o 

-Xli-NHCONH-Sit, c(i2~8, c* til 
[0 0 2 3] »#3i5 : -J&SC (3 a) Xfii (3 b) T 

^snac-o-cssrw-rsaetisaa*. tie-ass; 



(3 a ' • ' ) Xfii (3b' ' 

[0 0 2 4] 
[ft 1 6 ] 

(3 a' 



R 3 



R 3 

I 



-C-0-R 6 -B-A' [-B-R'-O-C-*-- 
R 4 R 4 

r 3 . r 4 teTkmrnTxtemm®: 1 ~8»is«i 

«, ^fittXBlDtfflJ^+^SSif. Xtt. R 3 £ 
R 4 ti4it»rtLT-t>i<, ^*^^-r*«^»c(i 

R\ R 4 «^S»l~803iSfM«Xfi»lK«O7;^U 
>S*^f. R*l***ft 1~ 1 0 tfttttX 
«®«©7^^U>a. d tt 0 Xfii 1 ~ 5 W^SST* 
«. A' fit. c' ' <ffi(D^Sit& 1 ~ 2 0 ©iSIStt. 

h7-f ;UaXfi4^^8lc6~ 3 0(D7U-I/>S* 

SftT^Tfcckl^. Ba-CO-O-, -NHCO-O 
-Xli-NHCONH-Sif. c' ' fit2~4. 



40 



(3b" 



c* ■ • «i~3©i[a-c$.s. ) 

[0 0 2 5] 6 : W^JS 1 7>S 5 OV»m*» 1 ^ 

[0 0 2 6] I9*«7 : ' 

(a) mm&m 

(B) TBE-flftS: (1) T^^na^OjgbmiiSrWT 
«.iai»^->U 3->{b^r^xfi4^<DiSi»^->'j 3->{b 

*ssis^w-S5xfij^eB»t i mxu 2 i«±os?st 
siriOH^^nT^-saft^p^^si. ooo~5 

0, 0 0 0(Di9J»^->'Jzi-><b-&^ 
[0 0 2 7] 
[l*t 1 7 ] 
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(COOH). 
Z 

HSiOa/2)pr 



(COR')v 

Z 
I. 



(10) 



(OH), 

R< 4- 

I I 
— (SiO^te (SiO^sfe- 



1 1 -3 0 2 3 8 2 
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(1) 



z«2i 



5~ 1 2<D#m 



Z' «2ffi~6fiB©^^S!tl~2 OOiSII^feL, 
< l*#©tt<Z>£{t7K£g:*te&3{t!gC 3-20 ©##88i 

«fc<, et£#&4>cD*^u>ate#;i,#-;i,ai::B&;** 
R 

I 

-O-C-R'-OH 
H 



[0028] x, y. z (i±te Z . Z * WffiB&ICJC 
^nftll ~5 W^3S*^-r. R' liTIB-ffiiC (2 
a) Xtt (2b) T^^n^S. R 2 ht&3iS&l~80) 
10 BMR. #lKttXttlg1*<D#B& l t>L<ttB&0>7;i/* 

f 1". 
[0 0 2 9] 

Mb i 8 ] 

(2a) 



R 

I 

-NH-C-R'-OH 

I 

H 

(5£+, Rii*^m^> 7KSrSXfi^^®:i~2 ocoh 
**«^©— ffl##KSTB«SnTt»Tt>J:l». IE 

«rjB6t-r*«-&i;:«. r. r" «^-n-en^iRS!ci ~8 

R 3 R 3 
-(jMO-R 8 ^ 0-A+0-(R 5 -0) d -C4?- 
R 4 R 4 



(2 b) 

«#B»s*i&±E-»it (i) -c*$n-5ii6»^->u 

©*&t£ ; J :: £fls:<Z>0 ; EJP%£jg;L 5 O^EJl/SSWT 
TTI2-^ (3 a) Xfi (3b) T^WC-O- 

[0 0 3 0] 

Kb i 9 ] 



(3a) 



R 3 R 3 

I I 
-C-0-R 6 -B-A-fB-R s -0-Ci^ . (3 b) 

R 4 R 4 



(ss*. r 3 . r-' tefrfgffiTXte&mm. 1 ~8©s« 
«. »««x«««cD7;i/+^s*^-r. xii. r 3 ^ 

>s*^-r. r 5 «^s?sc i ~- i o<nm.mw.> ftm&y. so 



«ig«©7^+u>s. d«ox«i~i owe^rab 



(11) 



ftfflW- 1 1 -3 0 2 3 8 2 
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3 nTHT Bli-CO-O-, -NHCO-O 

-XB-NHCONH-Sft. cte2~8, c' ttl 
~7C0&&Tifc-5. ) 

htm. 

[0 0 3 1] m*m 8 : SC. (D) ig8?ffl»ffl£E^r 
[0 0 3 2] B** 9 : JSC (E) i&gtt{ba®j£:iE 

£Lfcc<h£#®£T*ia*a7:m8fBi8roi^x h 

[0 0 3 3] M*^ 1 0 : SC. (F) i^rtCsC 
- C OOHTSSftSl WT4ft^ft4B^ Lft C t 

**tk t r * »#* 7 7>s 9 o urn* i ^te® O u- V * 
(COOH), (COR 1 ), 

z R* 



JO 



I 

z 
I 

— (SiO*^ 



I 



I 



— (SiO^ — (SiOa/sfe (SiO V2 )5r 



[0 0 3 4J 8J*^1 1 : II:, (G) :7-t^U>7 

)i a - £E£ u c t z&m. <h -r * i n 
mi o©nfn*i webou^* him. 

[0 0 3 5] ii5}JJH 1 2 : 

(A) *r$J£ai 

(B) Tts-jKss (i) T^^ns^oiiu^fi^w-r 

l»*nTH*li¥*»flil, 0 0 0~5 0. 0 0 

ooBaTS'ya-j'flsBB, 
[0 0 3 6] 
Nb2 0] 
(OH), 

27 
I 

(1) 



[5£f. Zte2flB~6ffi<DgJ&&5~ 1 2C9#^S;BiJ& ajxnT^Tbin. 



3?g. Z' te2ffi~6ffi©£J£i&l~2 OCDilJiittfcL 
< «»tt«CDj^{b**«X«^*»: 3-20 CO#^S«| 

%(Dm&3:>b L< is#8l£^{b*SSXf;fcW*S8g5$;£Hb 
■C-f, BBB^XttaEBB^JWrtESnT^TfeJ:^ 

-hag, ^TySxtiT-t^S-ctiil^nT^Tt) 

R 

-O-^-R-OH 
H 



[0 0 3 7] x, y. z«±SEZ. Z' ©Bftfcjfci;, 

^•n^ni ~ 5 cos»$r^-r. r'htb-** (2 

a) Xtt (2b) TiSftSl, R 2 tt^5fefSl~8C0 
M«. #BttX»i*B©l|sB*t>L<«B»©7'Jl' ; t 1 
frmjutTfrtr-jm* x»4B*B5~i 2©#**B 
Jfc© 1 flB©#5i!iC^*ai«Xtt*«i8iC^fl2*5!l««; 

[0 0 3 8] ,: 
[fc2 1] 

(2a) 



R 

-NH-C-R'-OH 
H 

(5$f, Rtt**«^. *B£Xllili*ftl~2 0©B 
*l-2 0OMtt. »««Xttl«CD7A+l/>i* 40 

fc, RtR' tt-tn-€ t nS«r»C»*»«LTt>J:<. 81 
Sr^fiK-r^«^lC«. R. R' 1 ~ 8 



(2 b) 



gB»@^$nfe±ia-flS;S (i) Tsssnaas^^u 

0**W^#© 0 *J|/X*H*. 5 o *;PXBlT©ti& 
TTfS-flSiC (3 a) X\t (3b) Tt$^15C-0- 

[0 0 3 9] 
[ft 2 2 ] 



(12) 



21 



R 3 

-CHO- 
R* 



R 3 
I 



0-A+0-(R 6 -0) d -C-^ 
R* 
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(3 a) 



R' R 3 
I I 
-C-0-R 6 -B-A-E-B-R s -O-C-fe- 

R* R< 



(3b) 



(3;*. r 3 , R'tezKatM^xte^sssgci-SOTififS 
»««xtta«co7jp*;ussr*-r. R 3 <t 

R« ittgtS^fiSLT&J;^ 8i!£l5fi£-r5*§£{::t4 

>ssr^r. R 6 ta^^ai~ i ocoiatgtt. 

tSUttroZ^+U^, d(iOX«l~l oose^-c* 
5. Att, cffi<0&SS3&l~5 OcDAMJ»SifcL<ttl|gSl 

£nTHTfc<kU. Bte-CO-O-. -NHCO-O 
-XIJ-NHCONH-Sit. c«2~8. c" 1 

(o m?t±m, (h) Kof^fflCi^T^-r^fb^ 
[ o o 4 o j m#m 1 3 : 

7* hTXi/^^LTiSfi 3 0 0 nm«T©SSX 

[0 0 4 1] BP'S. #H¥6 - 118 6 

5 l-^ffi»C&£«fc-5&:7x-JUS£Wl-fcS5# ; f ->'J 

S^U a->-ffc^-^ii:LT«. #H¥5- 3 2 3 6 1 If 

(COOH) x (COR 1 ), 
Z Z 
-(iiOa/2)pr- 1 



i0 



40 



R* 
I 



[0 0 4 2] Cffli5ft:*#fft^*t:J*l/T. ±i£L 
•>U3->ft;&l*fflV^l'^X htffttt, 2 2 0 nm 

[0 0 4 3] *&, *;u#+->;vSi7;P4r--;i/x-T- 
;Mb^4&Rtf/x,4Apy>fb7;u*;i/x-?;Mb^<&i 

©Kffifc<koT»en*C-0-C£&#-r3$H«SK: 

ftlBittt&afPU *»-3SR«tJ:*»^««)J«*lcJ:o 
TIi**l»l±t*. Ua*t>, S3tW«tOfeS8^lc5g 

[0 0 4 4] «T» *»9i»:::3#MfcfiM!iifc:lBflT* 
t. **WO«r«i*#^->U3->fl:*«!»f4, TIE-)© 

a (i) Tat>s*i*iii5jibJiitt*wr*««'^S''j 

[0 0 4 5] 
Mt2 3] 



(OH), 
Z" 



— (SiOa/ahr — (SiOw^sr — <Si0v2>5~ 



(1) 



(13) 
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[0 0 4 61 CCT, Z«2i-6ffi©S»5~12 

asK*-Q->~;-l JUS. n*\~/9 >v-f JUS. is9a 
"0*>MJ-r;ws. ->^u^*t>->MJ-f jus. 
n^^x-'J-f jus. ->^D'\+-y->5 1 H5-f jus. 

->i7 a^+t->^>3"r JUS, ->d7D^^-9->'\^it'f 
JUS. ->:!7 * >>>--r JUS, ^i? a /:J->iM JU i<? 

S. •>fUf*>i''fm D*?^ MJ'f JU 

S. ->?o/:h> mj-t jus. y^Dfjtoh'J-fJi' 
S. /ju*ju:>->smjus. -r v*JU:h>->*>f jus, ; 
ju^ju^mji'jus, -rv#;u^->MJ-fJUS, 7^ 
•?>*>>mjus, hU^fD [5. 2, l, o 2 - 6 ] 
x#>>mjus. 7^v>^> h lkjus. hu->*o 

[ 5, 2, 1. 0 2 6 ] > MJ -f JUS. h'Jv-^D 
[5, 2, 1, 0 2 «] 5 i *>^?U>v''f JUS, MJ 
i^O [5, 2, 1. 0 2 M x*>;*?-U'>h'J'f JU 
S. rh7X^D [4, 4, 0. I 2 5 , Kf 20 

#>SMJUS. rh7->fD [4. 4, 0, 1 2S , 1 
2 ">] F7**>MJ-f JUSSWUHfSn*. 

[0 0 4 7] Z' «2ffi~6tt©I«»l~2 OTOifim 
«*>b<tt»i^tto^k*3!lSXli^^lS3~2 0<D# 

ss^sHbJkstST&o. cneoift ^ss-^is^^ra 

«fc<. ^*M^±©*Silll^«ADy>^, 7JU3* 
HTt>J:<. ^S-tte^o^U^Sfi^JU^njuSK: 50 

[0 0 4 8] 2«~6«6©^tl~2 0©E 

«tt"bb<tt#*tt©IMb**afcUTtt, 7JU+JUS 

«fc o i sicfes (m- i tznmmm^m^m 

7JU*U->S. 7)Vr-\^>^mi^Z\£tfi-Q^ 
{SU K&gr. 1 <D«SHb*S?S<7)«£. &*«ESte4 
&&&2©7F&fnlS{b*&Stf>«£*>^;Mffi& 

[0 0 4 9] $&. ^&-^&$g&l?mcgS&Ii?^#5>£ 
t5i&. -C-NH-C-tLTMt5Ci:*<T 

-, -c-s-c-tLt^an. 
[0 0 5 0] sk. K*Sf±©«i^iti*n5 

)\Uf>m=f-t.i,-Z\t, F, Cl, BrWtff.ll, 
7JU3*->S£: ITU, ^h + x. ^D!)?* 



1-302382 

5/'. ^y^D^y, n -y^JI/^-^v-. -iVff-fr* 
t e r t-^t*->§CD^Scl~6©7JI' 
n*->Sri<#3:LU>. ^St-tte+O^U^SA^JU* 

njusKe&snsite. WAtf, 

-CHi- CHi -CH;- 
*< 

-CHi- C ( = Q) -CHi- 

[0 0 5 1] IftWCtt, Z' ibt, ;*^U>S. X 

^U-VS. yn/r>s?-f JUS, ^^>> ? 'fJUS, 
>yf jus. -\*ij->smjus. 'nt^v-i* jus, * 
d^vsMJW*. ./:*->$m;us. x#>-;mjus, -Y 
yyn^>y-f;«, -Y v -Y JUS. sec-:/ 

*>v-YJUS, tert-^>hHJH, -fV<> 
^>v 5 -f;US. ^^-<>^>h'J-f JUS, £xJUS, 7 
UJUS. ^n^iM JUS, :7>>>KJUS. '\*-fe> 

v^-yjus. ->^D^>^>v»-f jus, 5^o*>y->$> 

-fJUS. i^^ W\*rV>~J-1 JUS. v^D^-fe^-Y 

JUS. v*u-s:/:J'>v>1'JUS. ->^n^>^>h'J-f 

jus. ->^D'\^-y-> hu-rjus. ^^□-^7'^>hu 

-YJUS, v-^D^+^T-h^-OUS. ->^a^+-9-> 
-O^-TJUS. ^£ n^-tJ-^+IMJUS. ->^d^- 
£*>SM;US. *s 9 D/t^-f JUS. ->^af*> 
v-fJUS. ->^D^-^^>h«J-TJUS. ^>oJt>h 
•J-fJUS. ->^D-r*> MJ-f JUS. v^d^>^>^ 
?-U>vMJUS. ->i> D'\+U->^ ?U>iM JUS. -> 
i7D'\+U->-4, 4 MJ-Y JUS. yJU^ 
JU:J->iMJUS. -f V#)V1r>*?-i JUS. yjU#JU:>-> 

mm jus, -y v#ju±> mj-y jus. yju#JU:>->- 

5, 5 -S>*^U> h U-f JUS, 7^V>^>>*-fJU 
S. 7yv>^>^fU>v-f JUS, 7^V>^>h!J 
-YJUS. 7y-7>^>^?U>S'J'f JUS. MJS^a 
[5, 2, 1. 0 2 - 6 ] 7 s * >^-T JUS. bV->9U 
[5. 2, 1, 0 2 < ] ^*>h'J-fJUS. hUJ'i'D 
[5, 2, 1. 0 2 -«] ^*>^5 1 U->^-1'JUS. h U 
->^7 0 [5. 2, 1, 0 2 "] ^^>^^U> S U'T JU 
S. rh7y^D [4, 4, 0, l 2 6 , l 210 ] K:r 
*>i^-TJUS. f h^v'i'D [4, 4, 0. I 2 6 , 1 
'•■•] Kx#>hU-r JUS^T^tf'i.ft-S. 
[0 0 5 2] x. y. z«±I2Z. Z' 

~3. M(C»SL<(ilX«2T*S„ 

[0 0 5 3] R' «Tt2-fiS^ (2 a) Xte (2 b) "P 
jnSHSS'Cfe-S). 

[0 0 54], 

Mb 2 4] 
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R 
I 

-O-C-R'-OH 
I 

H 



R 

-NH-C-R'-OH 

I 

H 

(jS*, R«**1S^> *KSXtt^SigSU~2 0, » 
SL<ttl~10, M^ff$L<ttl~6<7)ESS«. # 
l&ttXliSgttroTJM^I/S^U R* te^3?&l~2 
0, ffil<lil~10, JEC»*L<«l~6roiaja 

*SlTBl$nTUTfcJ:^. It. RiR' 
*nsV»K:3l**j*l,T<bJ:<. mZWifot -5»^^ 

r, r' K-tn-tnuisKft i ~8©ti«xiiM 

[0 0 5 5] h&,7)V*)l&£VT\*. *?)\,m. 



(14) # gflJF 1 1 - 3 0 2 3 8 2 

as 

(2 a) 



(2b) 



ten -7^g. ^>^;i/g, v^n^> 
stLta. *^i/>s. x^u>», ^Dei^>s. 

[0 0 5 6] ±teSE; (2 a) . (2 b) ©Still* 

[0 0 5 7] 
Ut2 5] 



(15) <&ffl¥ 1 1 -3 0 2 3 8 2 

27 28 

0-CH 2 CH 2 -OH -0-CH 2 CH 2 OCH 2 CH 2 -OH 



-CHCH^-OH -O-CH*-* VCHr-OH 





-NH-CH 2 CH 2 -OH -NH-< >-OH 



CHgCHs 

-NH-CH-CH 2 -OH -NH-CaCH^HjCHa-OH 



-NH-CHzCHjOCl^CHz-OH 



CH,-OH 



-NH- 



-NH-CH 
I 



(CHdrCHi 



CH,-OH 



CHs-OH 
-NH-C-CH 2 CHj-OH 
CHzCHs 



CHs 

-NH-C-CIfc-OH 
CHp— CH3 



-NH-CHa 




OH 



CH, 

-NII-C-CH 2 -OH 
CH 2 -OH 



CH3 

I 

-NH-C-CH.-OH 



CHa 



-NH-CH, 
CH 3 




CH 3 



-NH-CH 2 -CH-OH 

CHa 



CH^CHaCHa 

-NH-CH-CHj-OH 



-NH-CHj-CH-Cft-OH 
OH 



[0 0 5 8] ±ESC (1) fCJS^T, RMa^3i 

[0059] 1 ~ 8 ©iS®«, 



^^JPS. x?;us. ya^a, -f y^n tr;w»,. n 
-fv^f;m, ter t-^JI/S. 



29 

x hog, &&3&l~5«7;i'3*->g§;TB&£*a£ 
© £3* 5 3. |S)«(C^lS» 5 ~ 1 2 W# 

JWS. 7y?>fJMfl/>S. HJyi'P [5. 2, 
1, O 28 ] x^-^S, hUS^O [5, 2, 1, 0 
2 "] x^-JUg, MJ->£D [5, 2, 1, 0 2 - 8 ] ^ 
*>^^1^>S, ^K^v-^n [4, 4, 0, I 2 - 6 , 
l' io] [4, 4, 0, 1 

[0 0 6 0] ±125$ (1) *3^T. p 1 telESt p 2, 
p3. p 4 te^ft^'ftOXtilE&TifeD, pl + p2 + 
p 3 + p 4= 1 £}jS5JE-f BP'S p 1 , p2, 
P3. p 4tt. *f&W<DfciS%!}<Dx> 1 WiSDjIbmfi. 
p2©«|t3lLm P 3©|£l9jILitMa, p4(»il9 

jgL#ficrotk^*^-rt)«T$.^*^ 0Sp3/ (pi 

+ p2+p3 + p4) ^0. 7, SfSKteOgp 3/ 
(pl+p2 + p3 + p4)g0. 6, iOffJKIi 
0 g p 3/ (p 1 + p 2 + p 3 + p 4) g 0. 5T$ 
0. 0. 7 t7JP* U^Stti&5©-C, 

P3/ (pl + p2 + p3 + p4) #ffif-^5<hWS&H± 

[0 0 6 1] Sfc, 0<p 1/ (p 1 + p 2 + p 3 + p 
4) ^0. 9, $?£L<te0. lgpl/ (pl+p2 
+ P 3 + p4) gO. 85, J;0»*L<»iO. 2gp 
1/ (pl+p2 + p3 + p4) SO. 8. Ogp 2/ 

(p 1 + p 2 + p 3 + p 4) gO. 8, jftKBOg* 
R 8 

-C-OR" 
I 

R 7 

-<CH^-C-OR 9 



[0 0 6 5] St*. R 8 , R'«7K^H^X(S^^Sfc 1 ~ 
i 8. ff*l/<tti~6. Hk:$?£L<tei~5roiai« 

1~18, jf?*L<ttl~l 0, JglCjfSK 1 ~8 
©KSIII^^W^t 1 D®^§rW L-T I^T fc<k V> lflE©$ 
flS*5f?g£jSU R'tR'. R'tR', R'tR'ittS 
*JgJ«bT i b«fc<, 51£Jgfi£-t£J§-&K«:R 8 , R\ R 

8 li^-n-en^^S: 1-18, L < l ~ l o . H 
Sr^t". R 8 tt#t$tm4~ 2 0, Jf?£L<te4~l 5, 



(16) 1#gfl3p n-3023 8 2 
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*P2/ (p 1 + P2 + P3 + P4) gO. 6, «tO»$ 
L<IJ0gp2/ (pl+p2 + p3 + p4) gO. 
5, Ogp 4/ (p 1 + p 2 + p 3 + p 4) g 0. 9, 
»SKB0<p4/ (pl + p2 + p3 + p4) g 
0. 9. <k9$?i:L<fiO. 1 gp 4/ (p 1 + p 2 + 
p3+p4)g0. 8 5, SWtLOiO. 2gp4 
/ (p 1 + p 2 + p 3 + p 4) gO. 8T&-5. fc*3, 
p 1 *<0 KfcSt, 7JU;*J'Ji§S?jgg<£>ll>t-5* H*< 

/jn$<^d, mm&&m<uz. o. 9*18^5 

i0 £7;P#UKttLTf§#Ptta<fc<fcofc9. 7;i/# US 
[0 0 6 2] #f8^CDj5#^>J:3-:Wfc£Wi, ±IB 

— «a (i) T^sn«.^i3jgbm(ii:sr*r-rsiS»^-> 

»Xtt£«*» 1 2 16l±CiT?cSSR^/Xli 
3H«StCii9Bm^nT^5Sft¥^^fi 1, 00 0 
.20 ~5 0, 0 0 OCOfeCOTfeS. BPS. (1) WSft? 

stXTKisso^K^M^wo-i o o^;u%*uax«2 
[0 0 6 3] c»*§^, 8?^itbxtt, m*m%. 

Sn5*<, WKTB-«SC (4) T^Snsg, TIB- 
J&jS (5) Tf$n5S, K&gt4~2 0tf)Hiffi!7,IU* 

JUS. &7;i/*;ug<D^8t3&a< i ~ 6 <d h u 7;i/+;p-> 

'J^gRtf&&5£4~2 0ro*+V7^^Si0Itf 
n§ 1 IXIi 2 IK iro»T*5 C i: LH. 
30 [0 0 6 4] 

[ft; 2 6 ] 



(4) 



(5) 



ajw-tn-tnut** 1 ~ 6 © h u 7;m^-> u ;ug. j* 

«S4~20, ffSL<«4-15, H»rJf*L<tt4 

~i oro*+v7;i/*;i'»x«±i2-sa;^ (4) 

tt-5K£jKt\ a«0~6 WSISCT*5. 

[0 0 6 6] R 8 , R'<D^55tSU~l 8WBgI«, »«S 
ttXte53#©7JU*;Ug£:LTte, R-Cttt^UfcfcODi: 

[0 0 6 7] R'tUTH fiifitt, 

7;i/+;i/S, 7x-ji/S, p -^^;U7x^jus. p- 
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* 7 1 - ^S»<0«IliX ttfi*7 'J - JPS, ^ 

[0 0 6 8] 
[flS 2 7 ] 

-(CH^OH 

-(CHahCKCH^CHa 




CHzOH 



-(CH^CIfcJjsOH 

-(CH*)eOH 




[0 0 6 9] *&, R 9 (7)j^Sm4-2 0 0)Ei7M 
;Ug£LTteL tert-^S, 1 - *^~>47 D 
2- (2-*?)V) yy^>^)v&, te 

[0 0 7 0] ft7;P*;W»OjR*»*U-6<7>hU7;P 

)Vis*))Vm, I e r t -:/yjpaM****tf& 

^v^n^^s, tests sn*»»*«*tf 

[0 0 7 1] 
[ft 2 8 ] 

[0 0 7 2] ±8B* (4) T^nSK^SrJfcgtL 

t, mffWcti. MAtfi t-*->x^;u«. i-x 

y^D^+i/x^^S, l-n-yh+i'ifM. l 
--f V!7>*->x?MUa. 1 - s e c -yh + ->x?;P 
S. 1 - t e r t h^vX^JUS, 1-lert- 
7$o*yifJl'S. l-ih*i/-n-^neJH, 

i - D^+^D + ^x^-iwa, ^h + ^yatrju 
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xh + ->yntfJl,S. 1 -* h*->- 1 
x^;i/S. l -x K^^- l -^?;i/-x^;us^wil 

a«pifsn. jffilXtexH+v-x^g. :/b*->x 

xh+->^Dt;;ps*^tfe>n-5. — ±ta 

* (5) ©SI^^SStUT, «*tf t e r t -7b* 
->*;i/^x;PS. t e r t -yh*>'*;i'#-;Mf> 
S> tert-TSD + ^^-JH, t e r t -7 

JVtfxjI/^JUg, 2-fh5t HDt5-***->* 

ju^x;i,^^;i/ai?*^tf e>ns. 

[0 0 7 3] ±IBK^F^3£SW^A^IS, ±125*; (1) 

2 0 ~ 9 8 =t)V%. m.\Zff$. Kli3 0-9 5 
T*^Ct*t t fc< ) $fe*KS«*5RIS^±frW0~ 1 
a? OOtJW. J;D»*b<f40~8 0^)1%. Mtrjff* 
b<«0~6 0 t;U%T*-5Ci:^ < i;Vn 

^x^SroTK^S^tc^-r-SS^^Sw^A^^O^ 

k>, mmmm<ts.z>o 

[0 0 7 4] ±t2j£ (1) Wii6^>"Ja->{b 

4«:O0~9 0^%, £l3lif£L<teO~8 0*)V 
30 %, SC#£L<te0~7 O^I^T?*-?) CI 

7KSES©*5SH^#<O0~7 OtJl^JS, «fc9*f 
£L-<liO~6 OtJW, HfC»*L<tt0~5 OtJl' 

[0 0 7 5] #f8«E<D?8;#^>'J 3->ft^ift 

*JR^©-«Xtt£«*» 1 SXte 2 lEt±©i^!lS 

(rj;o otj^*^ i o o ; eju%©S!i-&TBS$nfc± 
E-K* (i) T^snsS#^>U:3->ffc^ro?£ 

x.5 o^ssjut, £9£?i:L<teO. 2~40^;p 

%. MlCif*U<«0. 2 5~3 0^^%Oid^-TTI2 
—(Kit (3 a) Xte (3 b) T3k£*1-5C-0-CS£ 
-5 £ T B 81 £ n -5 Z £ \Z «fc 0 # ^ (*g R tf/ X tt # ^ 
WT3IHS £ nt t>T «fc 

[0 0 7 6] 

Mb 2 9] 



(18) 
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R 3 
I 



-CMO-R^j O-A+O-O^-O^-CH- 
R 4 R 4 



*#§B¥ 1 1 -3 0 2 3 8 2 
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(3a) 



R 5 R 3 
I I 
-C-0-R 6 -B-A-fB-R 6 -0-C-fr- 

R* R 4 

R 3 , RMi&&$c 1 ~8CD«IttXtt»8[«©7Wl/ 

>££*-r. R 5 «^^isi~i O0ta«e, 

«^«©7;U4 1 U'>*,: dB0X(Sl-10©i»T* 

a. aw:, cfliro^^^i~5 orosiflfiKt>b<ttflis 

SftT^Tfc «fcH. Btt-CO-O- -NHCO-O 
-Xtt-NHCONH-SSt. cte2~8. c' ttl 
~7©&&T&-5. ) 

[0077] i ~ 8 ©asm ftmvtx 



(3 b) 

ZmTii-tZZtWVZZ. R 5 ©$&& 1 ~ 1 o nmrn 

g, x^u>a, ^Dtfi/>s. -fv7"Dei^>i, n 

AOa^^Jteftif-ra. C©&fga (3 a) . (3 b) 
[ 0 0 7 8] $S*gStt. ±Eit (3 a) . (3 b)© 

c' <nmfr*>W'bfru<koiz> 2ffiicpie>n-r. 3ffi~ 

GX <3a* ) . (3b' ) , 3tfOj?iSi:lTll 
TIBS; (3a''), (3b'') T^StX-S *>©#*£ 

t0 0 7 9 J 
[ft 3 0] 




R 3 R 3 
-C-0-R 5 -B-A-B-R 6 -0-C- ,„,, , , 

R 4 B R* R 

R 6 -0-C- 



t 



t£&, »*bl>JB**»4TE-jtt* (3a' " ) Xtt * [0 0 8 0] 
(3b''') * Ut3 1] 

R 3 R 3 
I I 
-(jXO-R 6 )* O-A' [-O-O^-Od-C^ 

R 4 R 4 



(3a' ' ' ) 



R 3 R 
I I 
-C-0-R 6 -B-A' [-B-R 8 -0-C^ (3b* ' ' ) 

R 4 R 4 



(st*. r 3 . R- iZ7kmm?xizfe%&; i ~8 warn 
r« t\tmzMi&i'Tb£ <. &&mi$.Tz>®G\z\t 

R 3 , R 4 tttf»H»l~8Oi»«ttXtt»ttiR0!)7JP*U 
>S«jKf. R»»t**Rl~l 0©lMB*. #l&ttX 

*. a* a. c' • {b©*&*ri~2 ocoeiitt, »m 

tfXtt!Htt<D7.»<*U>*. T-M^MJ-Ol-a. 7JU 
*;Uxh5-OI'S;Xtt&Jfc»6~3 0<O7 'J-U>S£ 



^ntUTfeiU. Btt-CO-O-. -NHCO-O 
-XIJ-NHCONH-Sit. c' ' Ii2~4, 
c ' ' 1 ttl~3roltT«5. ) 
[0 0 8 1} *58 9i©*#^->'J zi-yit&lfot LI 
tt. Tie-fl55C (la) T*Sn*»0fiLlHtt*#-r 

[0 0 8 2] 
[ft 3 2 ] 
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(COOH) x (COOR 0 ), (COR^y (OH), (OR 0 ), 

z z z R 2 z* z* 

II I I I I 

-(SiCkaW — (SiOarjfe (SiOvzte- — (SiOvzter — (SiO^ifer — (SiO^dsr 

[0 0 8 3] 5£«t». R 0 te±jzEU 

pll+pl2 = plT, plUO. pl2>0TJb ^ 

D. !fil/<ao<pl2/pl^l. J;0»SKli ^ w 

0. 2^pl2/pl^0. 9 8. MCSfiiKttO. 10 Jl J| 

3^pl2/pl^0. 9 5Tfe5. p41 + p ^ ^ 

4 2 = p 4T, p 4 1 > 0, p 4 2 2s0-e&3„ CGD4§ in— N O—Qf—O N— c« 

£\ 0<(pl2 + p42)7 (pl+p4)Slf» T f 

+ P42) / (pl+p4) ;£0. 9, W.lZttf^L<it J ^ 

0. l^(pl2 + p42)/(pl+p4)S0. 8 §5-fc-£3 ^_tsj_S 
Tafe*. Z. Z' . x. y, R 1 , R J > p \ J 

1, p2, p3. p 4«±fEcE>jl9Ta&£. 1= i= 
[0 0 8 4] *56^CDC-0-CS*#-r^?K*l J| 

5£ (1 b) ~ (1 e) T^ftSfcroSrSnfSdt^T ^~ O-^-jg 

£>t><Z>CD0tjTifcD. *fc5t (lb) , (Id) <Oit&® ^ J| 

(lc) , (le) teft^ftm&ZV O g 

[0 0 8 5] J| J| 

Ht3 3] 9 § § o 
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40 



U— N- 



8-n-S 



5_isj_ Cj— O — Of— O- 6— N — c^. 



[0 0 8 6] 
[ft3 4] 
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-O-O'.-O- 



O 



J| 



(21) 



[0 0 8 7] 
Ut3 5] 



i0 
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o a 



O 



ft 



OS 

9 o 



8 

o 

to— O 



sp- 1 



a? 



3 8 

Q o 

Cp N CJ 



d ? ? o 

^_ N _u-o-a-o-o-si-^ 
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(SiOa/sferr (SiOsrahnr — (^i03/2)?i3 CjJiOattte (SiOarate - 



I 
Z 
I 



r 



o 
I 

c=o 
I 

z 
I 



z 
I 

COOH 



COOH 
I 

z 
I 



z 
I 

COOR 0 



COOR° 
I 

z 
I 



T 

z 
I 

COR' 



COR 1 
I 

z 



D41+P42 

Z' 

I 

OH 



OH 
I 

Z* 



(SiO»z)piTr (Si03re)pnr — (SiOa/2)5i2 (SiOa^te (SiO»2)p3 (SiOa«)p4i+p4z 



(1 d) 
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[0 0 8 8] 



(22) 



* * [ft! 3 6 ] 



ftfflW- 1 1 - 3 0 2 3 8 2 
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(SiOy^IiT (Jj>iOa/2)?Til (SiOa/2>FI3~ 



=0 



z 
I 

COOH 



Z 
I 

COOR° 



^iOar^te- -{SiOaKte- -i^iOa/d 

Z R 2 Z' 

I I 
COR 1 OH 



I 

Q 
I 

0 
I 

Z 

I, 

(SiOa/2)jiTr 

[0 0 8 9] ±IB5££:fc^T, QBC-0-Cl$tt 
SSSffiS, AS!«tett±ea (3a) X\t (3 b) 
$nS3HfilS. 4# K5£ (3 a ' ) . (3b') * (3 
a' 1 ), (3b" ) , !ifSb<a (3a' " ) , 

(3b' ' ' ) TiK;aFft*j|R«ST**. & 
ffi»**3fl5JK±©*£\ ±83S:tr*5t>T, Tf2©liMi© 
3 flR ± \Z Q U ft % CD t ft « . 

[0 0 9 0] 

[ft: 3 7] 

COO- o- 

I I 

Z Z' 
-(iiOa/a) (iiO-vs)— 

[0 0 9 1] (lb) ~ (1 e) 

T, pi 1 1+pl 1 2 = pl 1, p411 + p412 50 
= P41T*0, OSpl 12/pUO. 5, 0=gp 
412/p4^0. 5, (pi 12 + P412) / 

(P1+P4) SO. 5^3S>^Zt.ifiHf^L<. J; Off? 
£ L < fi 0 . 0 0 2Spl 12/pUO. 5, 0 S p 
412/p4^0. 4, 0. 001^(pll2 + p4 
12) / (p 1 + p 4) SO. 45-T&0. MtCSfSb 
< 0 . 0 0 2 5^pl 12/pl^O. 4. 0 S p 4 
12/p4S0. 3. 0. (pll2 + p41 

2) /(P1 + P4)S0. 4T*«. (p 1 2 

+ pl 12 + p42 + p412) / (pl + p4) li 0 40 
^iAlfilT. J:0flF*K»40. 0 5~0. 9, JgtC 
»i;Ktt0. 1~0. 

[oo9 2]ft*3, c-o-cstwr **««©«£ 



(1 e) 



[0 0 9 3] *fc, ■ ^SfejeaSCOMStfO^XlCfc* 

[0 0 9 4] £©«£. C-O-ClSttSlBffiiR 
>ft&Kll:*l»T. C-0-CS$r#-T-5?««8»R^B? 
[0 0 9 5] ddT, ±B*$H 6 5"j3->ft:*fcf;J:# 

^Prt»c2«a±ott^«j6**»-3'b©r«>j:<. lift 

•5K^^^S^^-3 2ffitt±©^'J-7-|H)±*yu-> H 

[0 0 9 6] ±>£Lfc5£ (1 a) ~ (1 e) 

K*HT, TE©K*5fe£aS*#f*JiM!fc (u-1) . 

(u-2) diLTti, #KTtE©8 (u-1* ) , (u 
-2' ) T*S LU. 

[0 0 9 7] 

[ftS3 8] 
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Cu-1) 



(23) 



(COOR°)x 

z 
I. 
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(u-2) 



(OR*'), 
I 

T 
I 

— (SiOaafcar 



Cu' -1) 



OR 9 

R 9 -C-R 7 
I 

O 
I 

c=o J 
I 

z 
I. 



OR 9 
I 

c=o 
I 

o 

c=o 
I 

z 

-(SiOa/aJpTar 



(u' -2) 



OR* 
I 

R 6 -C-R 7 
I 

O 
I 

Z' 

I. 

— (SiOa/isfozr 



OR B 

I 

c=o 
(in*). 

o 
I 

z* 
I, 

-(SiOa^pJS" 



[ 0 0 9 8] ±fB5t*, p 1 2 1 + p 1 2 2 = p 1 2T 
pl2 1/pl2IJ0~lT$.i5> <fc9jffS;L< 
«0. 0 5~1, M»Cff ; *b<«0. l~lT'fc4. ^ 
fc, p421+p422=p42T*0, p421/p 
42«0~1T»0, J;»)!ffSt<(iO. 05-1, 5g 
tcif*b<«0. (pl2 1+p 4 2 40 

1) / ( P 12 + p42) li 0 ~ 1 Tfc 9 , .tOff^b 
<teO. 0 5~1> ICffSKIiO. l~l-C<(5-5. 

[0 0 9 9] 2(s:«BjcDi«»^->U n-Wb^!fe«. SM 
¥^fl* s l, 000~5 0, 000, $?£L<te 
1, 5 0 0~ 3 0, 0 0 07*5. 
1,0 0 0 Mfcft^il/y^ SW^SHf»14{c^5fc 
CDi&O. 5 0. 0 0 0 Sg^Stl/xX hW^Sr^tT 

[0 10 0] *C. *&W<0ftft?i'i) =i->it&V><D 
$S3g^ffi»CO^TI5iH^-r*«i:. COTStfT^'J 3-Mb 50 



£L-fc2«~6flBOj^5if&l~2 OOTfiS&tffcK 

x\mm& 3 ~ 2 0 ©i^s^^w 

;U**:>S£-i&Wfc#fcK«koT;!n)*#8? (KOH, 
NaOH§) UTTteS; (1' ) <OS5#^->'J 3-Mb 
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it&mntDvx^i/frgizm^iKfegzmxL. sunt 

Atf, R'^-f&sS (2a) -C^£*l-&<J;5fcxX7 L .)U 

(COOH) x (OH) E 
siOa/jW (SiOa/s)pr — (SiOaya)*- 



I 

Z 



tO 1 0 1] R'*<-f&5t (2 b) Tgsnsj: 

SH-^N-Iff-N' - 3 5 y yDkf;i/ 

T<65p-r K d 7 ix;uxx^;p£jif&-f 
•5. 

[0 10 2] 
Ub3 9] 



(jK*. Z, Z', R j , pi, p2, p3, p4, 

tO 1 0 3] S?^^)£SO^A«^»l©*ftlC 
•fc-^Tfr? Ct^5. C-0-Cl*tt5 

«a d y >{br )v*)V3i-j-MkGiyi&mm-? z> 

10 104] IPS. C-0-CS£Wf5a!ffi££J$t> 

*M&\z-$6& (4) T^^nsSS^F^SS^AL, 
7)\,ir-)\sX-TMt£®$>ls < ttA >fc 

«»^K-ec - o- cg^-ra^MS* i:<t o asffis-tt 
*ti«7;i/drx;i/x-7 i )Kb^^)fcL<«AD 

V >ft.7)V*r)VX.-'rMt&® t <DRfe\Z «fc Z> ftJ-ftR 
U/SL MT C - O - C T * $ tl5 S Iz J: 0 $ 
it, (4) T^^n-5i?^^«*iiA 

^te7;i^XJUX-5 i ;Mb^&b<ttA 

Dy>fty;u*;px-^jMb^£©K£<h-j&5£ 



(4) T^$n^gf7FS^SWiiA*-Slrff 

V>it7 )V*)\,3L-y-)Vlt&mt<D&l&ii--fiBL&. (4) 
T^$n?.l?^3£SW®A^-MtCfT5*ttdiiif * b 

^)(', J&BICISCT— «5£ (5) t?^£*l-5&;F£j£ 

^JPSHOJgASrfT^ C <*: oJffiTfe-&. 
10 10 5] Sl*fttLT, ±IBiC 

(i* ) -r^^ns^ojib^tt^w-r-siis^^^u a 
-Xb&Vit, TfB-fl&sS; (i) x« (i i) 

57J^rJH-fiH^«lt, TIB-)©^ (4 a) ~C 
mZtlZ>ite:W)*m^Z>J3&, S2*SiLT, ±153; 

(1* ) T*$nSi^f9>ILm<4SrWr-5ie5^^^Uri 
->fb**t, TIB— (VII) 7(3 (VIII) 

T^snsADy>fb7;^;ux— f-Mtsmt. TtB 

— IttS (4 b) T^^n^fb^^ffll^^^^Vf 6 
its. 

tO 1 0 6] 
Mfc4 0] 
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(COOH)x (OH) x 
— {SiO^sW (SiOj/2>pj- — {SiOvfor 

R 4 R" 
I I 

A-eO-iR 8 -0)rC=CfCc ( I ) 



R 4 R 38 
I I 

A-eB-R 6 -0-C=CH] e 

R 7 
I 

R te -CH=C-OR s 
(01071 ;;t, z , z * . r 2 , pi, p2, p 

3, p4. x, z&tfR', R 6 , R', R 8 fi±fE<h|pH* 
C0««*^b, Sfc. R", R«« 

[0108] ii:, ^ ( i ) x\z (in -e^n* tf 

-;i/X-x)Hb-&^{C*^T. Ait cfSi (cte2~8£ 

^t) ©^sr»:i~5 o©jgas^feb<tij)gss:gafp^ 

li-CO-O-. -NHCOO-7B-NHCONH- 

Rfummsk i ~ i d©iSiattx«»tt«©7 so 

M^>S^l/, dU0Xttl~l OOTSKSr^-r. 
[0 10 9] IMfrttlCte. AOc<ffi<OSBte®5t)L<«flg . 

b<fi&Si?& 1 ~5 0. fifCl~40fflO, NH, N 



(1 I) 



(4 a) 

(CHj) . S, SO!§©^Pgf* 5 MLTfc<kt> 

#««x»4*»*, ■*;piK*s/*as. >->;nsxtt7s/ 
o. i#(z6~4 ocdt'j-u->s. ^ne7Mi/>a 

*S£Lfc**lS^#ll»8il,fcc ' ' iiffi (c' ' «3~8 

[0 1 10] J^WlCWS-T-Si:, AtUtTSOt)© 
[0 111] 

[fk4i] 
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-CH»CH 2 - , -(CH^a- , -CH-CH*- , -(CH2) 4 - , 

CH* 



-CH E -CH- , -CHCH 2 CH,- , -(CH^- , 

C2HB CH3 



CH3 CHf— CHg— 

-CHj-C-CHa- , dhCHi-C-Oh- . CiU-C-CHz- , 
CH3 CHj— CH2— 
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3-JUv>yf ^X-xJk v>X^U>£"J n-Jl/^^f 

jn-T^ci-fffi, 7 r utru>^'j3-;p ; ty 

If;|/X-f^7tf-h, fL&X^Jk. tfJUfc* >Kx 
^Jk SK^^k 3 h*->^okf^>SS^9 1 Jk 

3 -x v^-'yzfu\f.^>m^)v, mm ten 

;k ^nt:t>Stert-^;k ^Dt!k>yj3 

-^-t;- tert -^;kX— h^ro 

x*xjnw«itwr&*u cine.® la^aa-ex^a 

50 H5ylfkVi/U 3— Jl/i?^^-;kx— 1 -X h 

*^;kx— r;k7-fex- h&tf-€-<og 

[0 16 2] WttigSIWteffl«te, (B) fi£#©"<-X 
WIBl 0 OgB (8*8. WTIWHi) l^bT2 0 0~ 

l, o o og?. 4 o o ~ 8 o o 

(C) ^©K^^ibTfi, 
®TIB-IS^ (6 a- 1) . (6 a - 2) Xte (6 b) 

40 ©Tia-asst (7) w^7 , /^^>«^^, 
®TB-*a (8) <Dtf>)**i'Awm&* 
®tib-^s: o) <z>brxx;k*>8SS?f*< 

®TB-«j£ (10) ©N-t HD + W 5 F<t-&feCD 

®x hP^>-^M^- h®|iS#. 
®7Jk* >S?X7.T-;^ie«: 

50 [0163] 
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Hfc6 1] 



R^-S'-R 8 * ( 6 a - 1 ) 

K" 



J^30& J^SCb 

K" 

(S;^, R 30a . R 30b > r 30c te^n^n^stsc i - 1 

6-2 O^TU-JPSXte^S^-l 2<£7^;MUU 

S3£^rT*l§'&K^ R 30b , R 30c te^n^ 
[0 16 4] ±IBR 30a , R 3(H \ R SOc «SV^C|b)-T 

it, x^;pg, :/at?;i/3. -ryyntf;i/ 

g> n-^JI/S, sec-^WS, tert-^ 

^>^;ug, 's+^ws, ^^^s, 
^p^>^;ua, e^p^e^a* s/^p^y 

yy^y^^m^tfrntf ^w. 7^^;vs^tx 
tt, £x;pg, 7UM> yp^-;i/S> yfrM, 
"\*-fex;i,g, i/>? ns\*ii-)\,&&&mtf e»n^, * 
^V7^^;US, ^V7;i/y-M<hLTIl 2-* 

a^tfen, £fc2 -^y^ptrji^ 2-^p^ 
>f;p-2-t*yxfAS, 2 -vi7D^\^x;u-2 
-^■*vxf;n, 2- u-^^^p^^) 
- 2 -t+vx^;n^2-7;WK 2 -«vx 

m-^h + x7xxM, o h + y7xxM, x 

p31a J^31b 

R aaa -S + -R 32 -S + -R 33b 
K" K" 

tt, #®#Xte^tt<Z)7^*;ua, R 32 te£S£S:l-l 

ocomm, ^m^x\tm^<D7)v^\y>m. r 33 -, 
R3 3 b ^-en^n^^s: 3-702- **v7^^s 

[0 1 6 6] JbfBR 3 ", R 31b £LTmfc#)\Z\t, 

x^;us, yptf^S, -fy^Ptr^S, n-y 
sec -y^JU&s t e r t -^JUg, ^> 



(6 a - 2) 

*h + y7ixJH, p - t e r t h + *>7ixj|/ 
i0 S, m- t e r t h*x7xxM^7J^*y 
7xXJH, 2-/f^7xx;H, 3-^f^7xX 
)Um, 4 -^f;l/7xZJH, X^;i/^a:XJl/S, 4 - 
ter t-7W7xXJH, 4-^^7xx;H, 
y/f^7xx;PS§a)7JWP7x-;H, 

^^;us, x^jU^^^^S^^T^JU^^^ 1 ;^, 
s^y^g, v^^y^i/g* yx«t7f^ 

a? *f*tfe>n*>o 77;wnttt^>^i/S, yxx 
;i/x^;us, 7x*^S«^tf6ti5, 7'J-M 
♦ V7M;i/atlTH 2- (7xXW -2-** 
yxfji/S, 2- (l-^y^jw 
g, 2- (2-^-^^;u) -2-**yxfjH§(D2 

-7U-;i/ - 2 -^yx^sqwwtf <&n*e k- 

^^l/*;!/**- K 1, 1, l-hU7Jl/tox^ 

>x;i/3fr*-K y±y;u*p:/^>x;i^*-- h^<£> 
7Ji/**-K 4 -y;v^P^>i2f>x;p*^>- K 4 

- h ij 7^*D^fM>if >XM*- 1, 2, 
3, 4, 5 -^>^^;i/^P^>if>7 k ^^*— h^cD 

[0 16 5] 
[ft 6 2] 



(6b) 

s\*is)\>m, *2=?)\<m, ~>*p 

g, 4 -^ju^p'N+vJi/g, p^vjU;*^ 
;ug^a<3Hf e>ft£o R 32 itm *^u>g* x^ 
u>g, yot:i/>s, y^u>g, ^>5fu>s, ^ 
*~>u>g, ^y?u>s, ^^?w>s, y x u> 

g, 1, 4-y^D^yl/>|, 1, 2 - v£7 P^\+ 
50 ~>U>g, 1, 3 P^>^U->g, 1, 4-^/7 



(45) 
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^Wmtf^nZ. R 33 ". R 53 'tl/TH 2-**V7* 

DtfJUg. 2 -**v jug. 2-**v-> 

^□'N+vjua. 2 -:**vv^u^:/^jugs?*<snf * 

?° 

R 84 -SO a -C-S0 2 -R 8B 

(5£<K R 3 ^ R 36 tt^3i?£l~l 2<Z>i6$gtt, tfl&tt 

» 6 ~ 2 0 ©7 U -JPiXllADy>ft7 U -JUgX« 
I^SSISC 7 ~ 1 2CD7 7JU= J fJUg£*-r<, ) 
[0 16 8] R 34 , R 35 07;U3rJUg<i:LTW:;*? 1 ;U 

g, x^;ug, T'obfjug, -ry^Dtf;H, n-^ 
;US, sec -T^Ug, t e r t -l/^JUg, ^>-? 

;ug, ^v-jug, ^:/?;ug. ^^jug, 7s;u 

g. ->27 D'O^-JUg. V^O'N+i'JUg, v-^a^;/ 

g, 1, 1, l-h'J7;WoxfJH, 1, l, 1- 
hU^DDxg^g. y^ju^D^jugiia^tf e> 

n§. 7'J-Jl/gi:bTte:7xx;|,g < p-^h + ->7« 

R 3T R 38 
I I 



*en-5. K-«j£ (6a) <h|»Haicot><D£ailtf 5Ci*< 

[0 16 7] 
[ft 6 3] 

(7) 

*x:=JUg, m-* h*->r7xxjug» o-/h+->7i 
-JUS, ih + y7ir;H, p-tert-7h+-> 
10 JUS, m- t e r t - 7 h*->7 xXjUg3?<Z>7 

;i/a + ->7xn;ua, 2-^f;i/7xr;us, 3-*?- 
jU7x-;us, 4-/f;U7izM, i^i/7ir;i/ 

S. 4-ter t-7ff7iZJH, 4-7f^7i 

xjug, v*^^;U7xzi;pa^OT7;u=^;u7x-;us*i 
AayMfc7U-;ug£l>T«7;M-D^ 

>-tf>g, ^DD^>-tf>S, 1, 2, 3, 4, 5-^ 

tbT«^>^;ug. ^x^^ugssw^tfens. 

[0 16 9] 
a? Ut6 4] 



R 8B -SO a -0-N = C-C=N-0-S0 2 -R S6 



(8) 



(S;4>, R 36 . R 37 . R 3, te$&&l~l 2£>itS|ltt, 

g. ^5RSt6~2 o©7U-;ugxteAay:wb7U- 
;ugx«^^iS:7~ i 2©77ji/^;ug*^-ro 

R 3 '. R 3 M;lSI^::i&S^LT3ittffijt£^jSLT*> e fc 

<, s««is^^p£-rs«^, r 37 . R 3t it^n^nm 
i ~ 6 o&mttxtew&VKDs' is>&zm 
?. ) i 

? v 

R 30._ S _ CH S _ R 30b 

n i 

o o 

(5t+, R 3 °V R 30,, li±IHt|SlDT*?). ) 

[0 17 2] t 



★ [0 1 7 0] R 3t , R 3 \ R 3 "0)T)l=¥)im. )\uy> 

i"t7;u*jug, 7U-JUg, ADyxfc7U-;ug, 7 

5;U+;Ug<tL-T«, R 34 , R">-CBlW\sltb<Dtmfii 
CDg#*tfe>*15. fcfc, R 37 , R 3 »C57)U+U>g<i: 
ITtt^f U>S, X5 1 ^>g. ^DtfU^S, y^l/ 
30 >g, ^*->U->g^di^tfe.tl^o 

[0 17 1] 

[ft 6 5 ] 

(9) 



•6- [ft6 6] 



R3 /' ^N-O-SOa-R 40 
II 

O 

<5t>K R 19 li^tS6~ 1 0cr>7'J-W>g. $35§& 
1 ~ 6 07JU* V >gXte$3fgC 2 ~ 6 V>7)l>T- V > 

g&su. cti^ogo^^s^ro-eBx^SBfaMtc 

1 ~ 4 TOiS»ttXtt»i!S«W7JU+JUgX«7JU 
3*->g. x hag, 7-fe^JUg. Xte^xxjugTH 
iSnt^TtiK R 40 {;l&&&l~8©itSS*t # 



50 



(1 0) 



««x«e^<o7;u*)Ug, 7;uynjugxtt7;ua4 i 
->7;u*;ug. 7xn;ug. xti-^7^;ug*^L. c: 
ne©g©**n^©-fi85:tt^g5ttHt^si»i~4 
©7;u+;ugx«7;ua=Jf ->g ; i~4ot7;i<* 
JUg, 7JUn*->g, =hDSXia7t^ST?Bi$ 
tiT^Tt>J:^7xn;Ug ; 3 ~ 5 ©^a^fg 
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) 

[0 173] r 39 cd7U-u>S^ut«. 

1. 2-7irl/>S, 1, 8-^-^5 1 U>S^^ 7 
MU>SilTH *^U>a, 1, 2-X^U> 

s, i, 3-ynhfi/>a, i, 4-^u>a, i - 

yjL~)l- l , 2-xf u>i, y;^#;i/^>-2, 3 

1-7x^-1, 2-f-lx>S, 5-7 

;i/#;i^>-2, 3 e>n<5o r- 10 ^ 

T^+^StLTH R 30l -R 30c tmm<?>*>V>&* 7 
)W-)],&tlsT\t. ex;ug> i-^d^z;vS, 7 
u;us. i->^x;us, -^vyux 
;i/S, l -^>^x;i/g, 3-^>^x;u3, 4-^> 
^x;VS, ^^fJl/TU^S, 1 -^-tix;!,g, 3- 

^-fex^g, i -^y^x^s, 

6-^\^-;us> 7 -:*^x;u 

SS?^ 7;i^*^7JI/*;i/g<hLTte> tb^zs*?- 
JUS. Xh + y^fm 7 p D# + y^^H, 

g, ^y^D + s>^^;us, *h*5/x5f;i^ xh* 

h*f>x^;i/g, ^^n + xx^S, ^h*.^ 
yatfJUS, xh^y/Dt!JH, :/a#+Wne^ 
g, y H*v-:7*oe;ug, ;* h*~>:7*^;i/g, xh + / 

;ug, -r v^^;i/S, ten -^^i/g^tf*. 7;un 

+ ySibTH ^h + ^g, Xh^fyS, ^D#^y 
g. ^fV^D^yS, n-^h + xi, ^fvyh + y 
g> tert^h + ySW^ S*Sl-4(D7M 
Jim. 7;U3*~>g, x hDgXte^-fe^^gTBI&S 
nx^T^cki^xxjU^UtH 7xx;H, HJ 
;Ug, p-ter t-yh*y7xXJH, 
Jly^^Jim, p--hn7xx;H?^ 7?#]&£g<i: 

[0 17 5] Mtftmzte, MAtfhU7MD^^>7 
M>Ky7xX^3-KX^A, bV7)V*u*5> 
XJI/*>® (p-tert -yh + y7x-^) 7xZ 
;U3-KX^A, p-h^X>XW>8y7xXJ!/3 
— Fx^A, p ~ MUX>x;U*>& (p-tert- 
7 , h^r'>7xXW 7xX;U3-KX^A> hU7M 
□ ^^>XM>ih'J7xx;MWX'5A > 
)U*nM?>7s)l'*>m (p-tert -^h^x^x 
xju) >*:7xx;ux;i/*x»i;A, h'J7;^a^^>x 
M>ffib*7 (p-tert -7hty7xxW 
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x;i,x;i/*x^A, MJ 7;i,:*d**>x;u*>& MJ 
X (p-tert -7h^y7xXM x;U*X^A, 

p - h;ux>x;i/*>& s u 7xxji,x;u*x£a, p 

- MUX>XJP*>16 (p-tert -7h + /7xX 
JW y7xXJ^)^X-)A, p - h;i/X>7JU*>$ 
tlx (p-tert -7h + y7xXJl,) ;7xx;i/XJU 
*x^A, p-h^x>7;^>ih'J7 (p-ter 

t -rf h=lry7xx^) x;u*x^a> y^-^;i/^-D^ 
^>^^*>8h'J7xz;i/7Wx')A, :/*>XJU 

X)i*>m b u ^^;i/x;i/^x»i7A, p-mpx^x^ 
h U /^xji^x^a* bV7)l*a**>7, 
;i/*>iy^DA,*y;Mf;i/ (2 -:*+y v^d'v* 
->;u) x;i^x^a> p- h;i/x>x;i/*>^->^D^ 
^zsfrtf-ji (2 -^vs^d-m^m xji^x^ 

A, h'j7il/tO^^>7W>Ky^^l/7xXJl,X 
Wx^A, p - h^x>XM>iy^f^7xXj|/ 

^*>-;u:7xx^x;i^x^a, p - h;i/x>x;i/*> 

3? K^5/^7 D^s^r^JU^xXJl/XJU^X^A, N'J7il/t 
n^^>x;i/^>^h'J^^5 1 ;l/X^*:x'i7A, N'J7 
MD^>7W>8yi7D^yiMf^ (2-* 
*y o^swu) xjI/^x^a, hU7;i/ta/^ 
>x;u*>& (2-/;u#x;w *?\>i, (2-^-+-V'> 

^0^\^->;i/) XJl/*X£A, X^U>eX [^Jl/ 

(2 -^-^v^^a^>^;i/) x;u*x^a mj 

b^h HDft7xX^Nij7l/- M££> 
*x^A&, fc'X (^>i?>x;i^x;l0 V7 s f*$ 
30 >, ex (p - h;i/x>x;^^x;u) i?7V*#>. e 
x (4^>u>x;i/*x;io V7"J*$>, ex 0>£a 
^v^xji^xju) yj^^x ex (v^a^> 
^;ux;i^x;u) vt*J*?>* ex (n-^^;ux;i/ 
*xju) V7V*$>, ex (-f vr/^xj^x;^ 

y7^/^^X h*X (sec-^HM-W >>7 
V*2>. ex (n -ynejl/XJU^X^) y77^? 

ex MvT'pejMMxjp) zS7V**>. e 

X (ter t-^HWrjH ¥7*/*?>, b'X 
(n -7^;UX;U^x;i/) zS7V*?>. ex MV7 

^ ^^x;u^x;i.) V7V*2>. ex (sec -7^ 
x;u^x;w y7^^^x ex (ten -7^;ux 
Jl,7}xx;i,) y77^^>, 1 - v^o^^>^x;u*x 
i - ( t e r t -^^;ux;u^x;u) V7 s J *9 
>> 1 □^v'JWMzA- 1 - ( t e r t - 

7^;i/X;U^x;W y7V^^>, 1 - t e r t -7^ 

;ux;i/*x;u- 1 - (tert - t/^ux^xji/) v 

7y^^>^Oy7^^>ii#, ex-o- (p- 

h;i,x>x;U5}>x;u) - a-v^?;u^u^+^>A, e 
x-o- (p - mux>x;u*x;u) -a-v^xx;u 
50 ^'J^yA, ex-o- (p- l-;i,x>x^*x;W 
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- a-Vis*? d^S/JI^U^+S/A, fx - o - (p 
-h)VX>X)lsft~)l) -2. 3 -^>* 
rt^A, t'X-O- (p- MI/X>X;i/*x;U) -2 
-/^;U-3, 4 -^>37>v^>^'J^-+'>A, h*X 
-o- (n-r/^XJl^x;!,) - a-zst^frW* 

+->a, ex - o - (n-:/*>x;u*x;i,) - a-v 

7i-HUt+'/A, b*X-o- (n-:/*>XJU* 
x;U) -a-yyi7a^y;^Ut+yA, fc:X-o 

- (n -rf9 >x;U^-JU) -2, 3-^>^>v^> 
y)Jt*'>A, b'X-o- (n -:7**>X;l/*x;U) - 
2-*?;l/-3. 4-^>*>v*>^U**:>A, tf 

x- o - (*^>x;i/*-;w - a-^^u^u** 
*>a* ex-o- (MJ :7;u*n*^>x;u*x;i/) - 

a-v^^Ut^A, ex-o- (1, 1, 1- 
h U ^JU^ax^XJl^xJU) - a - v^^l^'J :* 
+ b*X - o - (ler 1-^>^W-JW - 

a^/^l^Ut^v'A, b*X-o- (/.1-7;U^D 

:*£*>x;i/*x;i/) -a-^^i^ut+s/A, tf 

X - o - (isp W\*V>*)V*-M -a-iS*^)l 
t'X-o- (^>1?>X;i/*x;i/) -a 

-^^^^^u^+fxA, ex-o- (p-:?;i^n^ 
>-t?>x;u*x;u) -a-y/f;pyut+yA, ex 

-o- (p-t er t-^JK>if>7W-W - 
a - v ;* ^ U t+yA, ex - o - <~ v U >X;U 

*x;i/) -a-^^i^ut+s/A, ex-o- (* 
ex h »j ^;I/^-p>^^x^t}n-;u^^>, ex*^ 

XJl/*:n;i/^^>, tfXxf^M-iM^>, ex 

yne;i/x;i/*nju^^>, ex-r v:/ae;ux>>u*x 
;u**>> t'x-p-hJi/x>xMzjM^>, ex 
^>if>x;i/^x;i/^^>^coexx>ii/*>ig^tt:, 2 

- v£ D^\+^>;i/*;i/^xji/- 2 - (p-hji/x>x;u 
*x;U) ya/1X 2-^V^Ph:M^^-2- 

(p- Mux>x;i/*x;i.) ya/t>«?co/3 hx;u 

*>$fig#:* y7x^yXM>, ^ D 'X* 

s;x;u*>3?o^x;i/*>^^ p-hwx>x;u* 
>K2, 6 -v>- ND^>iyJk p-MUx>x;u*> 
S2, 4 -vx ha^>>?ji/^cDx hD^<>^;i/x;i/3jv 

hgfagfli:, 1, 2, 3-MJX (;**>XJI/*XJU 
t+vO 'OifX 1, 2, 3-MJX (hU7MD 
^^>X;i/^x;i/^^v) ^>-fcf>, 1, 2, 3-MJ 

x (p - Hux>x;u*xji/^4^>) ^>ii>^<Dx;i' 

^>ixXri^* 4 N-tFn + yX^yM^F 
*^;UX;U*>&XXT-;k N-tKa + y^^yH 
$Fh'J7JWP^f^XW>SlXXT;k N-tF 
D + yX^yMU'x^M^X^rJk N- 
tFD^yXi7y>^$ F^P (fWW>SXXf 
;k N-kFD + yX^yW ^H^VT'Ph:;^;^ 
>8xXfJk N-tFD + y7^y>< = F^>fJl^ 
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X;^>ixXfJk N-tFP^yX^y>< = Ft 
^JUXJUtf^Kxx^Jk N-b Ka*^x47$/>-f 
^ K — p - FJl/X>XW>Kx^fJk N-tFP* 
xX^W ^ F - p-7Xyj^W>8xXfJk 
N-tFD^y7^y><^ F- 2 - £ □ DX^JUXJl/ 
*>iX7fJk N-tFP + yX^yy-f^ F^>if 
>XM>8xXr;k N-b Fa*~>X£7>'W ^ F 
- 2, 4, 6 - F U ^W7irj^W>BxXf 
;k N-kFD*yXJ->WSKt7fHW>i 
i0 x^fJk N-tHa + y-2-7x-M^y>^^ 
K^fJWM>ixXf;k N-kFD + yvK^ 
F^fMW>8iX7Jk N-tFD + y7H5 
FxfMM>SlXXfJk N-tFD + y-2-7 
x-J^I/^f $ H^f ;^^*>Bx^f;k N-tF 

a + >-^;i/^;i/-r ^ Ky<5 1 ;ux;u^>e?xx^;u. n- 

b Fo + y^MM ^ F7iXJ^W>8x7f 
;k N- h FP + y7^M ^ H^f;^M>»x7 
T^Jk N-h KD + y7^M ^ F7xX;i/XJU*>& 
xxrik N-h FP + y7^JK$ F FU7JPtP/ 
^ ^>XM>ixxf;k N-tFP*y7^M^ F 
-p-h^x>x^>ixXrJk N-tKP*y- 

1, 8 --f7?)V«< ^ F*5^x;i/*>&xx^;k n 
-tFP + y-l, 8-t7^H^F7xxjkXM 
>8x^fjk n- h F 5 - y ;i/zK;i/^>- 

2, 3-^*JW*W5F^f^W>8xXf 
Jk N-tFP*y-5-;MM>-2, 3-v*# 
Jl/tf *>-f 5 F h U.7MP^3'>XiP*>ixXf 
Jk N-tFPfy-5-yM;^>-2 > 3-S^* 

;i/#,^>>>f ^ F-i-;h^x>x;i/*>Kxxf^^ 
^ '^n- h fp + h $ H{b^tf<Dx;u^>Kxx7 L ;i/^# 

u :7jlx;ux;u*x^a, fu ^;u^d/^>x;1/^> 
Sjp-ter t-7 r F*y7xxjW y xXJUXJl/ 
t^x^a* K»J 7J^o^j'>xM>»MJX (p- 
1 te'r t-7F^'y7x-JW p-F;U 
X>XW>8V'J7xXjl/XMX^A, p- MUX 
>X;Ut}s>S? (p - t e r t -7 / h*y7xXJW ^7 

xx;i,x;u*x^a, p - f jux>x;u^>ig f u x 

(p-te r t -^F*y7xXW x;l/*X^A, F 

40 u 7;u^d^^>x;u^>» F , Jt7^^;^x'> 

A, FU7;i.tP^^>XM>Ky^PA+y;Mf 
;U (2-t + yy^PA + yJl^) XJl^X^A, FU7 

ji/^-n^^>x;i/^>s? (2-y;i/#xjw (2 
-^-^V->^ n^\^fy;U) x^tJnX^A, 1, 2' -*T 

FDft7xX7A F 

U7i/-FWx^Afi, ex (^>-tr>x;u*x 
i/7V**>. ex (p- Hbx>x;i/*x;u) x 
ex (v^7 p/\^->;ux;u^x;w y77 
^^>, ex (n -y^x;i/*x;u) yT^^X 
5t? ex wv^juj^xiw yj^?>, ex (s 
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3JU*x;U) *J7 X J*9>. t'7. (t e r t-^JPX 

- O - (p - h)V3L>7,)V-fc-)V) - a-VtJ-frifV 
t7.-o- (n-T/^yUUsfrx;!-) - a - 

N - t KD + ->^i?->M5 H hVV )V*U )\, 
*>Kx*-5^k N-tKa + y^^v-WSh'^Dt: 

->>-f 5 K^>fMM>8iXr;K N-bh'D + 
->X*->W 5 H-p- h;H>XM>8l^f;k 
N-kFD + y-1, 8-t7^MSH/fMW 
>®XX-x-Jk N-tHD + y-1, 8 -^X^JU-rS 

K7xx;i/x;Pxh;>Kx7.7 i ;k N-t Ha^>-x^-> 
>-f 5 K h u 7;p^-D^^>x;u7h>g?x7.^;u^©N 
-t K{t^©x;i>*>&xx^;i,f8ii?# 

**^Ai§&ma££&«i£$!j£tc&ft.5 
[0176] m?t3imv>mmm\z. ^-xttfuii oo$* 



*l:*fLT»SKttO. 1 ~ 1 58U. «fcO$?*Ktt 
0. 5~8lH!Ti&-5. 0. lttl&Q'Pfc^t&g.Wmi'* 

[0 1 7 7] *^BjroU^7. htmiCte, HIC (D) BE 

3I<!:LT«. ¥^»^ft*U 0 0-1, 0 0 0, 
2<9 <«15 0~8 0 0T, AO»frtl;7iy-;i/tt*K 
g£ 2 -DU±.m-? 2>ik&®<»®.7 x V -;Hx*8S<D* 
J; 0 LT¥)5 0~100t 

#<i IT¥^8 0~ 1 0 0 ; E;W%<7)SiJ^TBiftLxfc'ft^ 
[0 17 8] &*5. 7x/-;Ht*S!SX«*^#+-> 

20 ±, !?SKtt3 0rJ^R±T*t), *-£>±K 
BlOOtM, J;0Sf*b<«8 O^JU%T*S. 
[0 17 9] Z.<Dm&, *>#>-5 7x./-.>M4*&g£2 

iLTli. TfBiC (i) ~ (x i v) ft -5 

[0 18 0] 
[ft 6 7 ] 
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CH 8 



« 



(i ) 





[0 18 2] 



lite 9] 
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(R") .-COOHTSt). R ,8 «- (CH 2 ) i- 
( i = 2~1 0) . gJ3StSt6~l 0©7'J-U'>g. * 

;p#x;ug. 7ji>*x;ug. mmm^jutfinnm?* r 
'Ui^&gci-i o©7JU*u>g. &&&6~io© 
7'J-w>S- #;i/#x;ug, ;uw*x;t,g. Ksfcilf 

XttHJtB^f. R 2 ni*£ECf XteM35S&l ~8©Ifilii 

21 it^mmi ~ 1 0©1ta i #Xtt#tttt©7JI'*U> 
g. R 2 Mi*SgS^Xfi*KSTS)S. ifc. jli0~ 
5©SStr*0, u. httOXIiltfcS. s, I. 

s • , t * . s ' * , t • 1 a^n^'n s + t = 8 . 

s ' + t * = 5 . s 1 ' + t ' * = 4 «£L, 
7 x.-)V®1&t¥\Z>i>>t£< t*> 10©*&g£Wr-5ck-5 
fcgC-C*5. ate5£ (v i i i) . (i x) ©{fc^ft© 
#fg£ 1 0 0 ~ 1 . 0 0 0 it5gT*5. ) 

[0 18 4] ±fEj£<t'R 15 . R lf ilTll ^JA«7jC56 
If, *^;pg. x^;ug. y^;pg. :/nt:ji/g. x 

• 6 . R 16 tmm &&©. fes^a-cooH, -ch 2 

COOH, R'^LTH #l*Jfx^U->g, 7iZl/ 

>g. rtJUtfxjpg, *^*x;i,S, jSSgf, filmic 

^3?. R'»tLTIl WAtf^l^g, fc-St^iR' 8 
<b|SHiftfc©, R 21 iLTttMx.li**ff. 

g. x^;ug. y^;pg. ^ae;n, x^xjus. -> 
g. :>-7?;wg3sangtf 5>n-5. 



i00 



20 



* [0 18 5] f§#?f|i!lM©&*£*eg<!: it 

tt, Jb82-«5S (4) T^^tlSS. ±te-flSiC (5) 
T^^nSg. &3!!»4~2 S7 

jmf;i/g ©&$&*< i ~ 6 © h 'j 7;u+;u-> u ;pg. & 
5^»4~2 o©^-*v7;i/+^g«?*^tf 
[0186] ±.mmmmwm<D§i£&iz. *-xmmi 

0 0««C**U 0~50gB. fftL<li5~5 0l5, «fc 
OffSKttl 0~3'ogBT£9. mffllXt±2at;±«r 

©|6]±#&m§£*<*9, 5 OgBfcig.S.St/'^-^© 



[oi8 7] ±m<D£?t£®mmwwi*y * ; - 
;H47j<»gx ju^^ ->;ug *#-r -s tc^-7> 

[0 18 8] *ftm<Dl'-?Z. httttte. ±GHF«M«fffl 

1,0 0 0*iiS&T.' : *^#f fi^;:;*J;^#=*- 
i';^g£*t-£fc^ft©te#J^#*->;^g©*ffcIIf ^ 
®^£j£gK«fcD±f*:<i:LT¥*ilO%^±l 0 0 %£*T 

[0 18 9] C©«£. ^*^K^3£gT*JW7p+-> 

;pg©**w^*««»B*an/tflsd«»tbTtt. Tie 
-aas (i i) t?*$n^ji»3)ib#i4Sr^L. 

o o o*«-c*-5fb^^e»atin^) i 

[0 19 0] 

[fls7 i] \ . 



(COOH), 

z 
I. 

— (SiOa/27pI*pS~ 



R 2 
I 

-{SiOa/zTpJ- 



(OH), 

Z' 
I 

HSiCWpr 



(1 1) 



Z. Z'. R 2 , pi. P 2. p 3. p 4. 
x. zK^ieil^W&Sfc^-f. ) 
[0 19 1] ±8B®/5?fWWJ©K*££gtL 
Ttt, iifE-J&SC; (4) T7K£n-5g. JtB-«* 

(5) tssnsa, o(D^7)v^r)v 

g. #7JU* 1 ~ 6 © h 'J 7^+^x'J 

[oi9 2] ±fe8ii©ig#?$w#j©E^fi«. ±tes<5? 

Sdffll?M«i:^thLfcS«ftiJfflia«^:#i:LT^-^»Jil 0 
Og8tC^UO~5 Offl. #JC0~3 0SB. #£L<fi0 

[0 19 3] ftfc. ±te©«fco^!gi|©ig«ftiJffllSiJ«. # 



)l * v ) ug 4 «■ -T 5 ft I c * - ^ w JM £ 1?) « fc 3! 7f 
££g£fb#KJS£ it 5 C t led; 0 ^fig-TS C <h*iT# 
5. 

[0 19 4] «««f«IM (D) fiKJK^^Xvx 

s» > i^Htt £»*>&^fc«> K. v"J 3 - >{b^ft»W 

Ttt. TIE-^S; (12) ~ (14) -C/nSn^v-'Jn 
->{k'&ft©*;U^*->;l'gX«t KD + i<jUgS: t e 
r t -^f^SXtt t e r t - 7 h*~>t) )V#-)V*?- 

;ugTffifSLfcfc©^^ffl-rsc tn. 

[0 19 5] 
[flS7 2] 
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(1 2) 



R'° 

E-(OSiM)E 
R" 



(1 3) 



R1 C 

I 

r- <OSi>0 — i 
R u 



(1 4) 



;!/ MJ7i^^UJHXtt-SiR"R 
11 (R 1 0 . R il \t±®tmm<Z>M#t&7ii-r) Sfc^T, 
Tll0~5OCSS, 6«1~ 5 0 05S»> e«3~l 

CO 1 9 6] ±iE5£ (12) ~ (14) CD^'J * 



U "JSttg (t e r t -^^SXfit e r t 

N * ^ * f^S) b -> u 3 - >Yb^ 

it? 5. Mett^WS, t-Butttert-7f 

10 19 7] 
Utl 3] 



Me 
I 



Me 
I 



t-BuOC-CHjCH^i-O-SiCHsCHi-COt-Bu 
O Me Me A 



Me Me 

t-BuOCCl^OC-CHiCHsSi-O-SiCHaCftC-OCHaCOt-Bu 
O O Me Me A A 



Me Me 

t-BuO-^Q^-CHzC^y-O-SiCaCHz-^Q^- Ot-Bu 
~ Me Me = 



[0 19 8] 
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Me 

MesSiCKSiO)jSiMe3 

in, 

I 

CH, 

COOCHaCOt-Bu 
A 



Me 

Me,SiO(SiC»«SiMe3 
I 

CH, 




<wl*l~5 0) 



[0 19 9] 



[ft 7 5] 



(54) 4#BS¥ 1 1 -3 0 2 3 8 2 

105 106 

cm 

Me^ ^CHjCHjCOOt-Bu 
Si-0 Me 

t-BuOCCH 2 CH t 9 Y\ 

1 \ I XH^COOt-Bu 

y \ y 
Me O-Si^ 



Me 

CHzCHzCOOt-Bu 



Me. 



Me^ ^.CHjCHjCOOCHzCOOt-Bu 
Si-0 Me 



t-BuOOCCftOCaLCHs^ X 0-Si 



0 XH 2 CH 2 C00CH 2 COOt-Bu 



CHeCHiCOOCIfcCOOt-Bu 



Me 



Me^ ^CHzCHa-^Q^-Ot-Bu 



Me. 



Si-0 Me 
O Si_ 



~ X Si 0 N CH 2 CH 2 -^^-Ot-Bu 
t-BuOH^^-CaCH^ X 0-Si^ 

Me 



CH 2 CH 2 -^O^-0t-Bu 



[0200] ®mmwm<?>$&\t, ^-7,wm±w<r>4 

0ffig%£(T#J:<> 1#l:i0~301I%i:t5Ci 

[0 2 0 1] HIC *«W«5l/y7h»»Cli. (E) 
[0 2 0 2] ~<D (E) SsttJffJtLTgE^StiailSti: 

[0 2 0 3] C<D<fc-5&JfiStt{b'a#J<t L-TIS. IS- 

?5mm7=i>m. ®%m7s.>m. tuv^^m^t 



[0204] m#mzte. mimommte7s.>&£L 

T, 7 >^-y, *^;U7 5 >. lfj|/7S>. n-y 
Dtf;U7 5>, -f V 7D \L)\,7 5 >. n-^?;P7S 
>, -i V7f;i-7S>, sec-7"f*7S>, ter 
t-^7S>, -0^7 5 >, t e r t - 7 5JU 
75 >, ->i7 D^>-^;U75 >, ^\+->JU7 5>> 
P'\+->;U75>, ^^)V7 5 >. +^WS>. 
y -;i/7 5 X r^7 5>, Hf">^75>, -fe?\H> 
75 >, U>y7S >. IfU>y7S X rh? 
X^U>^>^5>^7>tfiaj^sn, S2iia«)l)teJ5e7 5 
>3itLT. 5**^7 5 >. ->*X^;U75 >. >>-n 
-7*P tT;b7 5 >, V-i V7"D fcf;U7 5 >, 
?Jl>7 5 >. x^V?W5>. y-sec-7f* 
75 >, >"<>fA7i -^v^7 □^>5 1 ;U7 5 >, 
>"\*->;U7S>. > 5 ->£n'\+->J|,7S>. i>^-?3- 

)V7 5 >, ->*^-i7 5 1 ;i/7 5 >, >v -;U7S >, ->*x-> 
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)\,T=L>. yHf^7>X vtf;i/7^>, N, N 
-i> t^Jlt^UyiSY N, N-v^^;UX^U 

;*?JU7 5>\ hUX^7^>, HJ - n -y^D tf;U 
7 5 >> HJ< V^Dtf;i/7H >, hU-n-y^JUT 
5>, MJ-T V^f^T^y, h'J-sec-^7 

5 >, hu^>f;i/7^x F g D^>^;uy^ 

7 5>, F U^>JU7^ >, h'JHry^75X FU 
-fe^;U7^>, N, N,' N' , N' F^^U*^ 
l/>y7^X N, N, N * , N' -^h^^Ux^ 
U>>*75 >, N, N, N ' , N* -fh7/Wh 

[0 2 0 5] S/S7 5 >g|£LTte, 

^;ux^;u7^>, /fiUfji/ype^sx ^> 

V)V7*>. 7i^^7 = X ^>> J ;Uv^5 1 ;P7^ 

N-^^;U7XU >, N-xfJl/7xUX N-^utf 
;|/7XU>, N. N — ->7f^7x U >, 2-*5 1 ;i/7 
x>J>* 3-^f;i/7x>J>, 4-/WxU>, X 
f^7x'J .yae^7-'J F U ^f^7-U 
X 2-xFo7X'J>, 3-xhD7xU>, 4 -X 
hD7x"J>s 2, 4-yXhD7X'J>; 2. 6-5> 
XhD7X»J>; 3, 5 - vX h D7XU >, N, N- 
y^f;H^;Ky>?) > y7ix;i/ (p-FUJW 7 
5 >> ^fJky7xXJl/75>> F U 7XXJ1.7 5 >, 
7x-l/>v7;X ^"75 1 ;U7^ >, v7 = ;t7^ 
U>, tra-JHtW* («itfKa-Jk 2H-tfn- 
;k i-/f*en-;k 2, 4 a— ;k 
2, N-*3\>Hfa-;WP) . 

, 5 L 7!/-;u«w# M^tff-77-jk -r 

>/-;k 4-*^;i/-r 5*V-;k 4-*^- 2- 7 

R$S#, fcTDU>Ra9# (MAtffc!DU>* 2-*^;u 

fy>, N-^?;utfau^>, tra u >v >, n-/^ 
■;HfoUF>») ; -f 3 5^/'J>W*#, <^y7'Jy 

U^>, 4- (1 -y^;u^>^;u) e»Jfy>, s;*^ 
;WtfUv^>, F U ^^JUfcfU S*>, h'Jx^Uf'Jy 
>, 7iXJ^«Jy>, 3 2 -7xX;Pt;iJ 

4 - t e r t -y^tf'Ji^>, y7xx;Hf'J 



(55) 1 1 - 3 0 2 3 8 2 
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f>, tru^>, 

x;i/bfUv>, 2- (l -^)V^fuMM eu>>>> 

«*, -f > F U <« 

JO Rig#, y>;U>SS»ft, **/»J >■!**, *y* 

U y>»»*/ *Ji//V/-^Ris#, !7x:F> F U v> 
Rigf*:, 7 4MJ 7xty>m 1, 1 

0- 7xt>hP'J>Ki*, 7^X>Rigtis\ 7tV 

^7X>Rig#, y > 7;y>Kift,' £9 

[0 2 0 6] MtC, *;^+ya*tt5^fft^«l 

K» 7^;i^ft («Atfxa^>ffi, 7^x>, 7 

t^f^X <VD<yX yj-^a-f f>>, p>fS/ 
>, ^^^x>, 7x-^77X>, XW->, U v 

^x» w^issn, ^;u*x^asr#-r*-&fi*{b 

&«(hLT3-h!Uy>XM>S> p - h ;Ux>x;i/ 
*>Sb:Uyx^AWI^^n, bHD + yl^ft 

7^3-JHt*a*fl:^*tbTtt, 2-fcF 

□*yeu^>, 7^y^iy\/-;k 2, 4-*yj> 

30 3-<>H-JM^;-;H:h>-h> ^7 

x^/~;i/7^>> > ? x^/-;i/7^>, hUx^y- 

;i/7^>, N-XfJkyX^y-Jl/73 N, N-v 

x^;i/x^ y -;i/7^ >, h u -f y ^D/ty-;u7^ 
>, 2, 2' --f = /^x*/-;k 2-7 = ;x^; 
-;k 3 -7 $ y - i -^unj-)v, 4 -7^ y - 1 
-^^/-;k 4- (2-tKP+yxf;w ^e;i/^u 

>, 2- (2-tKP + yxfJW t!UvX 1- (2 
-th'D + yXW) tr^^>^>, 1- [2- (2-fc: 
HD+yxf+y) X^JU] tf^^v>, hf^U> ? >x 
40 ^y-JU, 1 - (2 - t: FDti/XWH bfnU> ? >. 

1- (2 -b FD + SyX^;V) -2-tfD'JvV 3 

-tr^u^y-i, 2 -7 p p/t>^^-;u, 3-tfnu 

^ y - 1 , 2 -7 r n/t>i^^-;k 8-hFD + yiD 
U^>, 3 ^y- u >?y-;k ;k 
l 2 -tfnus;>x? y-;k l - 7 fy 1 J v 
>x^y-;u, n- (2-tFn+yxfM 

^ F, N — (2-th'D + yXfW -TVX=3^>7^ 

F, N-^fA*M7SK, N, N->Jj*^;l^;i/A 
50 75 F, 7irh75F, N-^f^7th75h\ N, 



(56) 1 1 -3 0 2 3 8 2 

109 110 

75 K»««««a*l*. -f 5 HISMtl/TH yf)V [0 2 0 8] 

[0 2 0 7] XK, TI2-)S^ (15) Jktf(16) T* 

CH J CH z OCR 4, -0) s -R" 

N-CH ! CH 2 OCR 4e -0) T -R 4S (I 5) 



CHOTOOT-OV-R" 

N-CHzCHzO^-COt-R 60 

H 

(St^VR 41 , R 42 , R 4S , R 4 ', R 48 «-etx-6nffla: 
LTiSliitt, »^tt^«S«©^*^l~2 o©t;u 
*U->S, R 44 , R 46 , R 48 , R 4 9 , R 50 «*SR^, 

Et3tsi~2 o<DT)\s*jmx.\t7s. sm&mis. r 44 

tR ,s , R ,s iR", R 44 £R 48 . R 44 £R 45 £R 48 , 
R 4 ' <hR s MJ^4l^n!e#UT^S^J5gLTt>«k^. 20 

s. t, u«-e-n^no~2 o roiE&£7f:-r. <su 

5, T, U=0«)if, R 44 , R 4S , R 48 , R 4 8 , R so 

[0 2 0 9] uCT, R 4 \ R 42 , R 4 3 , R 4 7 , R 48 C9 
7)\>*l>>m£\s-C\Z* KStilr. 1 ~ 2 0 . »*b<ttl 
~10, M(C»*b<«l~8 WfeO-C^O. 

^□tru->g. n-y^P>S, -fV^U->S, n- 

[0 2 10] R 44 , R 45 , R 46 , R 4B , R 51 ©7 

)V^F)VS b. LTI1. K*S1~20, »*U<«1~ 
8. MtCSfSb<«l~60t)CDT*D. cne.«ilfK 

jus, n-y^;i/S. -rv^;us. t e r t-^;u 

-^S. T^JUg, K -xv JUS, MJ^vMI/S, ->^D 

[0 2 11] II:, R 44 <tR 46 , R 45 iR 4 «, R 44 <bR 
48 . R 4 4 i: R 4 6 t R 4 6 , R 49 <i:R 50 *^^^RE-rs^ 

r 4 4 , r 46 , r 4 «. r 49 , R*°\t-?:ri?nmmmz 

1-20. ck0»*b<«l~8. 35IC»*L,<ttl~ 
6 w7Ji/+u>ST*o. S^cneroStt^sSS 1 ~ 

6, <mci~4®7ju*;uaa<#i!$LT^Tfc<fcv>. 

[0 2 12] s, t. ufi-en-6no~2 oroits:?* 
0. i9!ifJl<ttl~lO, 5i:ff$Klii~8«) 

[0 2 13] ±12 (15), (16) ©ft&itLTft 50 



(1 6) 



ttWICte, MJX {2- (;* h*->;< x^;n 
75>. MJX {2- Wt-*ylh + y) X3\»H 7 
= >, hUX [2- { (2-^ + ^Ih + >') 
is] X^JU] 75>, MJX {2- (2-^h^Ih 
X^;i/) 75>, MJX (2- (l-^h*yl 
X^fJH 75 >, MJX [2 - (1-H + -/ 
Xh*-» X^;P} 75>, hUX {2- (1-Ih* 
•>yn#*-» X9MM 7 5>, HJX [2 - { (2- 
th'D + xIh + i/) X^;U] 7 5>, 4, 

7, 13, 16, 2 1, 2 4 -"\*U-:**tl-- 1, 10 
-v'Tiftf O [8. 8. 8] 'N 4, 
7, 13, 18-fh7**t-l, 1 0 -~S74f\d-> 
?a [8. 5. 5] I-f3-t)->, 1, 4, 10, 13- 
7- h7^*+)-- 7, 1 6 -f^T-tf tf->^ D^-^^x* 
>, 1 -7 If- 1 2 -^50>- 4, 1-7+F-15- 

^^>i;>-5, i -7-tf- 1 8 -zjfjzs- emwmf 
ens. #c:sgHS»7 5 >, 7-v>mmte. \±uw 
trus?>Biw#, */'j>si^, 75 jm. 

mtte®. 7 5 KBfi£#, -fSFR«fl£. MJX {2- 
(* h*->* h*-» X^;U) 75>, MJX { (2- 
(2-n*->Ih*-» X?;P) 7 5>, MJX [2 

- { (2-/l< + ^Ih^x) X^JU] 7 5 

>, 1 -71?- 1 5 -^5£>- 5I?*W*L^. 
[0 2 14] ±l2JfiSttfb^«JWE^fifi. SS^^SUl 

SBIC^bTO. 001~106|!, ffSKIiO. 01~ 

lfiBT**. E^a*<o. o o l&xffi-v&ztmmffl 
<hLTro5a«*i+»c#e,n^^<§^*t*o, loss* 

[0 2 15] Jgfr, ^^BjoUv'T. h»lsnr«, (F) 
^itT^frtl:sC-COOHT^Stl5S$tt 

[0 2 16] CCD (F) UTffi£ 2 nStt^W:: 

HC-COOHTi$n5SSttSfk^Wl MZ.lt 

TiEi«pRy:i i p^e.istfns iax«2aw±co^ 



Ill 

©TtefcH. (F) fiE^CDS^(C<kO, 

I I Tt2-f»5S; (17) - (26) ■Vfr^tlZit'Br 

R 6l -COOH (R 61 tt£S5il3iU~ 1 0(7)ii[^g^KX^i^^■ 
l&^fcro7;^*^>S) let DBSILTS 0 , jSoSH 6 ** 



(OH)n 




(57) &ffl¥- 1 1 -3 0 2 3 8 2 

©7x/-JM±7K®S (C) t = C-COOHTiSn 
•5S (D) Lto^yVVctyifiC/ (C + D) =0. 1~ 

i. o-eab-5{b-&^). 

[IIP] TE-*SC (2 7) ~ (3 1) TjK£n£{fc 

[0 2 17] 
[ft7 7] 



(1 7) 



(1 8) 







({&u r 1 \i7kmm?x\t* ^)im-z$> d. 

R 6 2 . R 63 te^n^*n7k&Ii|i^;5Ui^3t& 1 ~8CDit$g 

(R S9 ) k -co 

OR' £ (R* tt^KSM^Xfi-R^-COOH) T» 
<9, R 65 «- (CHi) i- (i=2~10) . ^^»6 

~io©7 | j-i'>s 1 xju*-;^ 

K^PX«^3i& 1 ~ 8 Oit«l«Xtt»IKtt07^*;i/ 

a, 7;i"!r:^s, *n*n*«»-cB*snfc:7x:=. 



;.C2 6) 

SXti-R^.-COOHaT^So R 59 fi^9(l&l~l 

u, h teOXli 1 si. t 

50 1, s2, t2, s3, 13, s4. t 4 it^tl^tl s 
1 + t 1 =8v ,s 2 + t 2 = 5, s3+t3 = 4, s4 

+ t 4 = 6*ilfiU'Vo*3x=JM»tt<t»teil>fc< t 
i oo*&S£W-r3«fc'5&?&Ta&-5. KfiJC (2 
3) OT^^ttSratt^F^^^ftl, 000~5, 000 

.t-r«». (2 4) :05<t^#)£fig¥^#^ft 

1, 0 0 0-1 0, OOOttSST**. ) 
[0 2 19] 
Mb 7 9] 



115 



[I I»] 

(OH)tB 



R H 



(59) 



11-302382 



116 




R 68 

COOH 



(OH)* 

R&2 
86 



(27) 



(OH) u 

r>52 




R M -COOH 



(2 8) 




COOH 



<DlO. 



(2 9) 



(CHOtf-COOH 




(30) 




COOH 



t5lt s5S0. s5+t5 = 5£g&JE 

teOX«l ) 

tO 2 2 0] ±E (F) ^iLT, UrttWiCliTte- 



(3 1) 



USiSVI I I - 1 ~ 1 4RZM X- 1 ~ 1 0"C^3tl-& 

[0 2 2 1] 
[ft8 0] 



(60) 



117 

OR" 




CHs 

r"o-(o y~9~( o)- 0 ^ 



ftfflW- 1 1 - 3 0 2 3 8 2 
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[vm- l] 



Cm- 2] 



CHa 

R"0^ .)>-C-^p>-Or; 
COOR" 



[VII- 3] 




COOR" 



[vm-4] 




[vni-5] 




O/-0R" 



[vn-6] 



R"o-<§)-ch 2 -<^o)-or- 



[W-7] 



[0 2 2 2] 



Ht8 1] 



(61) 1 1 -3 0 2 3 8 2 

119 120 



[0 2 2 3] 




[VI- 8] 



[VI- 9] 



[VI- 10] 



[VI- 11] 



[VI- 12] 



[VI- 13] 



[VI- 14] 



(ffiU R" tt*^®fXHCH2COOHS^L, [0 2 2 4] 

&{t^^0\Zti^XR" <T> 1 0~ 1 0 OtJ^ttCH! C Ufc8 3] 



(62) &ffl¥. 1 1 -30 2 3 8 2 

121 122 

HO-(0}-C-(0)>-OH [DC- 1] 

COOH 

CH S 

H0-^0)-C-(0)>-OH [DC— 2] 

CH 2 

CHa-COOH 



<o)-ch(o) Ck-8] 



CHa 

COOH 



<0)-CH@> [DC- 4] 

CHa 

CHa-COOH 

<[0)-CH 8 COOH [DC— 5] 

HO-C^^-CHzCOOH [DC— 6] 

tO 2 2 5] [fc8 4] 



(63) 



ftfflW- 1 1 -3 0 2 3 8 2 



123 




124 



DX- 7] 



COOH 




[K-8] 



CH 2 COOH 




[K-9] 




COOH 



[0 2 2 6] fc*5. ±l2^rtH = C-COOHT^$ 

[0 2 2 7] Jif2^l^t'sC-COOHT*^n-5S 

T0~5i, Jf^KliO. 1~5S5. «k L- < 
0. l~3g&. M(C»*L<ttO. l~2gf 7 .T&-3. 5 

•5. 



30 



R 7, -OC 



R" 

:-C-R 7S 
I 

0-(CH 2 CH 2 0)^H 



[K- 10] 



« [0 2 2 8] JEtC, #fgl§SC9I^X r-WHCte, (G) 
fi£^ t b T 7 -fe T W > 7 n - ;H§2g#: £ 5 £ £ 

-5. 

[0 2 2 9] 7-t^W>7JP3-;^^tL-T«. T 

i3-«* (3 2) . (3 3) ■zmztiz'bo&ftmiz®. 

[0 2 3 0] 
Ut8 5] 



(3 2) 



R T4 R 7 2 
II 

R 76 -C-C=C-C-R 78 
H-^OCIfcCH^O CKCH t CHiO)rH 



(3 3) 



(5£<f, R", R 7 *. R 73 . R'V R 76 «^tl-^n*^ 
H^F. XttK$SScl~8(Oii:SJM*. #«ttXtt53#©7 

iJ£t5. 0^X^30, 0^Y^30, 0^X + Y^ 
4 0T*5. ) 

[0 2 3 1] 7tfl/>7^a-JPgf«fl!i:LTffiL 



50 



<«, 1t-7^y-;P6 1. 1t-7-< /-)P8 2, it- 
7>f /- JH0 4. D-7^y-M0 4E.'D-7-(' 

y — ;n o 4H. it- 7w y-;n 04A, -*t— :m y 
-;hg, -tt-^-c y — jup c. -y— 7>cy-;u44 
o, it- y-;i/4 6 5. it- y-;u4 8 5 (a 

ir Products and Chemicals 



(64) ftfflW- 1 1 - 3 0 2 3 8 2 

125 126 
Inc. 38) . ^-7^-^E 1 0 0 4 (Bfffc^ *tVT. (A) Jif5 L-fc W«lfg»«I. (B) ±iELfcK# 

[0 2 3 2] ±IB7-tr^U>7;U3-;W«®ftW^lnia TISSE 0>&m\Z J; oT3iiM8T£<fc£-#l (H) £#t?Uv> 

14, VV>7, HiS^ 1 0 0«fa%4> 0. 01-211 Xh«^*JS«-r-5. 

%, iOff* L-O40. 0 2~l'iI5ST*5. 0. 0 [0 2 3 4] MV>ftm\Z±iTmffi-r SitS® 
inm%&r>,pf i ^£S&ft&&zf&ft$:feti: (H) tbTte, TfE<0«k-5fcX#*->aUfc£^, y V 

S«^»<¥P»tt^<ST-r*^*5*^>„ [0 2 3 5] 

[0 2 3 3] *»9i»c4ilr»Ttt. ±IB (A) ~ [ffc;8 6] 

^xy^ <^ 0H 

o 

CH,OCHa\ N A N /CH 2 OCH, 

CHaO^'OCHa 



O 

CHaOCHgs^j^^s,^/ CHeOCHs 

H 



CHaOCHz^V^'^CHzOCHa 



O 

CHaOCHzNH-^^ NHCHaOCHa 

[0 2 3 6] ■OfffflK:J:-aTSB«"r*{b^«©IB*« 
14, ^-XWItl 0 OfiSHMbT, $?*L-<14 5~9 5 
SB, ttl 5~8 5 S8, £C#£l,<tt2 0 

~7 5ffl5T*£. 5§5*«Tt4, +#ft?i51flKfE;£jgc: 

tci:tfmm-n®mm<Di&T. n^-xomn. urns. 

[0 2 3 7] *JMH©U5>* hffftlclS, ±fBfi£#«fl. 
Cff»rt»iLTittttKl±S«fc6i:ll»3nT 

[0 2 3 8] Jid-p. JMBStt»il/Ttt#-f 

a<*tfSn3. WAtf^D^- H TF C - 4 3 0J , 
TFC-431J (Hfnt>ftS7U-IA (tt) 
SB) . it— 7D> rs- 1 4 1J , rs-145j (H 

■rn^jsffi^- (tt) , i:^ > td s - 4 o 

U , TDS-4 0 3J, TDS-451J (H'Tnt) 
P-f +>IS («()». /J97ryf fF-8 1B 
1J (*B*-f>*IS* (I*) «) , rx-70-09 

2j . rx- 7 0 - 0 9 3j (ir>-r*it><BIM:¥Xft 



7-H TFC-430J (ftS^U-lA (*)8), 
TX-70-093J ({fiS£te¥Xg| «*) S3) *t*Kf 

[0 2 3 9] WaAliWJT* h»»4ffiffll/TW-> 
*^^-T5lCf4, iitt© U V y 7 7 ^ -ft*4«ffl l/.T 

xe>a-^-< >yi?ro#?£TI8iJPa<0. 5~2. Od 
mt^S^eitc^L, CM*:/ I- :7V- h-hT6 0 
~15 0t, 1 ~ 1 0#W, $? £ L< 14 8 0~ 1 2 0 
t:, l~5»ffi7 , 'J'<-i't5. ^^Tg6<J©>''?^-> 

U SfS3 0 0 nm«TroSSin«8. X*->VU--+f 
-, X«l$<7)igSX*JU*-i$fcL<teirfig?*8t#ft 1 
~2 0 0mJ/cm ! IS, J?*L<f4lO~100m 
J /cm*a«£&5«fc'3f;:BP,StLfc&. *7l-7'l/- 
h±t?6 0~ 1 5 Or, l~5#ffl. »Sb<f48 0~ 
12 CC, 1~3#M#X M^7,#-7t^-f (P 
EB) TS. MK. 0. 1~5%. »SL<(42~3% 
5r H7^f^7>t-?A;W KPtf^+r-f K (TMA 

h> ^<r>7)iti*)7i<.mm<Dmmm^m^. o. i~3# 
m, »*l<»4o. 5~2»w, sg5 (d i p) m, n 

(puddle) ffi; 7 7"U- (spray) i£S? 
-^04>Tt>2 5 4~ 1 9 3 nmCDj§Sgfl.gj;*teX*-> 



(65) 

izr 

[0 2 4 0] £fc. *^BJ©Pv ! X h*f^«i9i»^->>J 

[0 2 4 1] EP£. ttffilcftl^ ISiCTIU-^h 
<fcL.TJP^W$#'J V-JI£Jgj&&, *^ffll/yXh 

[0 2 4 2] t£&. TJIU^X Hrte. y#?y*»IB 

i^ftm, 2 o o'CTiBSfym-b'^-^-rsctirj; 

[0 2 4 3] a? 

fc, »*:/5Xvx^>ir»ttK:«n-C^-&fc». T 

#-&4:^ 5 

[0 2 4 4] 

[0 2 4 5] [MM1] *'J (3-*;W+->5'>D 

3 - MJ £ D D->iJ;U- 1 -'^i? a'\*z/)VJ3)l>#>&. 
WHXf;H5 0. Og (0. 5 4 4mol) £h 

;i^x> l 5 o gCKftU *3 o o g+^fiTig^L 40 

*«*#I«U *lJT*lLT*llt*ftU *■*» 
4«ttk:*oT*6SC2 0*as*ffo&. *F«H&X/<? 
#l^-*-IC.fcD*t»S*Lfc. ^<DSfiSfi£*2 0 o-c 
•C2«fminjS*L. S£L-fc. i**f:f h5tKn7? 
>8 0 0 gfcJnATJS/SLfc&O*! lOXftftflS^h 
U£Z»*«1, OOOg'vfiSTU 4 0"CT3P#WUn^ 

#'Jt-*»ihu ffijg. tttt«ff^. (3-*;p 



1 1 -3 0 2 3 8 2 

3. 4 g-et#fc. »&nfc*u 
3, ooor<Bofc. 

[0 2 4 6] [£-J&{»J2] sfl'J [ ( 3 

3- h ij &uu5' x ))V- 1 oa.^->;u*;u#>K 
/?JH7f^7 5. Og (0. 2 7 2mol) 
OA+^h 'J 27DD->5>5 9. 2g (0. 2 7 2m 

oi) 4 h;ux> 150 gc*g#u *30O g+^g 

*J:Olttt#JBft$HiU *V»T!*lLT*il**ft 
U *@#4 J tt(£fc^T^e>MK2lI]zKft£fT^&. * 

k KD7?>8 0 0 gftin*.T**Lfct»0>*. 10% 

TkWtiki-hVV&mm i. oqog^iTU 4 0CT? 

8 2. 0 gTSft. #6n)t#"JT-OlI¥*S»fll 
tt3, 5 0 0Tfet>&. g=fc, ',H-NMR©#WK:*$ 

/5 0 (=E)Vtt) Tfe-ofeo 
[0 2 4 7] [«Jt«|3~8]MMl. 2tH*)4* 

jfcr* i est ->'J3->7pg-v , -*»fe. ±f2-&j«ey 

[0 2 4 8] 
Hb8 7] 

(SiOa/2) D i+c2 




COOH 



(SiOara)?!*^? - (SiOa/z)p3" 

\^\COOH \^ 

— (SiOj/j)pn5r- — (SiOa/aW - 

(C) j^S CH, 

\^COOH CHa 
CN 

[0 2 4 9] 
Mk8 8] 



4#BB¥ 1 1 - 3 0 2 3 8 2 
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(pi + p2) /p3 


Mw 


l 


CA) 


100/0 


3,000 


. 2 


(B) 


50/50 


3,500 


3 


(C) 


70/30 


3,400 


4, 


(D) 


50/50 


12,000 




OS) 


60/40 


3,300 


■ 6 I 


(F) 


100/0 


3,200 


7 


CG) 


50/50 


4,500 


8 


(H) ! 


60/40 


3,800 



(66) 
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-tSiOa«W- -(SiO^ [0 2 5 0] 

(D) A ^ 



COOH CHj 



6 



(SiOa/2)pFpr~ (SiOa/zW 



COOH /CH^ 

CH3 CH3 




COOH 
COOH 

— (SiOa^JpTTpz - — (SiOj/jJpj- 

CH) 




20 



30 



(67) 
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[0 2 5 1] [£fifc0tJ9] £f£flaj 1 "Cft e>*lfc# 'J 
5 0g*fh7tHD77>4 5 0mli:l8»^t 1 fit 

bfctf'&X^fc'XJl/X-^ 1 5. 0 g£gs;tlllb&. 

-60g$f h7tHD77>5 6 0ml »Cigfl?£-tt\ 
1 - t HD^>V K 'J 7V-)U3 4. Og, •✓•f'^P i0 
e**;pJl«>^-f 5 H3 1. 6 gSrgsM*. x*/-)|, 
75 > 7. 7 g&mtQLtz. 3 0X:-ZSmmB.fo2i£tz 

igtsb-c, ?K3 nzffiTi<tzLz?>&ei<Dmmm 

e.nfc. ^nSffijim. 7-feh>5 Om 1 IZfefrL. * 
3LKWTU 

fc. #<=>nfc#'Jv-f;L TfB*tt5£ (Po 1 ym. 
1) T7*£n-5#Sii£*rU 1 H-NMRtC.«k-57>#flC 

0%*«lK+yIfM^n, 50%^-NHCHiC 
HjOHTB^$nT^-5C:i*t{gig$tl^. 39 

[0 2 5 2] [^fi£«BJ 1 0] ^««lT1»6ftfc#UT 
-50g*f h7tHD77>4 50ml 
M$ft©p- b^X>;^*>g?£8sag&, 2 0tT« 
j$Lft««5)l5 : l/>- 1 - 7"D^M-7JH 2. 0 
gSiBTU 2l$ffl&, 1, 4-7*^>-/^-^t^ 
;kn~5\>U8. 7gS:i«TU 3 0»BE***fc«. 
©7> ; EX77Ktr e fcO4'?0b, *5 LfcfpftRJfcSSSrifi 

•fe h > 1 0 0 m 1 \Z®ffi2-&, * 5 LKffiTb. ffiig 
ft. fl6nfc#'J7-6 0gtfh5t 30 

I^P77>5 6 Om 1 \Z®M2-&. l-kFD'O/h 

U77-;i'3 4. og, v:/a tr,M>A)M$>$M5 

HI. 6g$iDi. 2-757-2 -;*^JU- 1, 
3 -7'ay<>v'*-;P2 6. 3 g£8stt]bfc. 3 CCT 
5«>mR*Stt;ft:a. iSfigbT. *3LKaTbfc£;r 

mll:S*L *3LKfigTU 
it\ 'J V- »6nfc#'JT-»i. TIB^ttS 
(Po 1 ym. 2) -CS£ft-5e$j&£#U 1 H — NM 

co7K*^<?3 4 o%^xh+->yatr;Hb$n. 20% 

A<5iH8«Sjf £W U 4 0%*<NHC (CHj) (CHiO 
[0 2 5 3] [Stem 1 1 ~ 1 8 ] 9 . 1 0 

i^t. 1 ~8m>-rna><£>#u-7-£fflu, x?- 

jUb'XjUX-T-Jl'&^X^ y -)U7 5 ><DRt) 0I3PO 
1 ym. 3~ 1 0 l:i*Tg?*£:£a&.tf-fi25£ (2 b) 

1. 4 -^^ >i?*-)\,i?'£-)VX.- ; 7-)\,<»Kt><0\z 
1, 4-fc*7. [ (t'zft+y) v^o's+lJ- 



t$KJ¥ 1 1 - 3 0 2 3 8 2 

>Srffl^*^^-«ra«^^fiSIC<fcOTfie^tt^ (Po 1 
ym. 3~ 1 0) T^$il-5v'Jn->^U- ; 7-Sr# 

[0 2 5 4] [^fll 9] £jj£0UT#e>nfc*U-? 
-50g*7h7bh , D77>4 5 0ml tCjgfl?S-B\ 
&7j< h U 7JWDSi6 9. 7g£gsijPtg > 2 0ttS 
WLU^ib t -Zf^)V7)l3-Al 7 . 2g£8sJjQb 
ft. 5WMSl6a*fc«. ig7>^EX7*tCcfcO' : ffn 
U *5 LK+fDKjfc&fcfgTbfctciS, 
ft^nfe. CinSritii^, 7-fe b> l 0 0m I \z»mts 

*5Lt-flSTb. ffiis^. jifflit'ibfc. #e»nfc 

*Uv-60gSf h7tFD77>560ml klfgfl? 
£#> 1 -t KD^>y* KU7y— )U3 4. Og, 5M 
tr,l/*)P#>v>-f 5H3 1.;6g £8siJl]&, 4 - 
75^f^-l->^o^t;-JH9. 5g£8s 
iJPbfc. 3 0X>T51%mKfoi£it'tz'&TmmLT, 7.K3 
L(IfftTbfc<h£3efe©p#a^e>*l*:. Ctt&ttil 
». 7-tr h>5 0m 1 K«i>U *3LI:STU 88i§ 

nQftmnit, #'j7-*ffc. #e»nfe#'jv- 

li. TfS7Kl±^ (Po 1 ym. 1 1) T?7jk2tlZ>ffim& 
*Tb. 1 H-NMRlC±S»tffl'43UT, ftft^itG® 
<Dtl)V-!fi=¥i y )l&<D7i(.mm^(D4 0%&t e r t -~f<f- 

Mt £ n, 6 o % *sTfe^T ■« sntusrt Awe 

[0 2 5 5] 
Ub8 9] 



-NHCH 2 




[0 2 5 6] [&i$.M2 0] £fiE0iJ 1 9 (C43^T, 
0d2©*iJ-?-£;fH^ 4-75y>5 L JP- 1 -->^D 

^*-y-y-;uo«^o»c3-75/- 1. 2 - 7"p/o 
V s ; i/ £ ffl n *> « ft 12 n m ft * *£ t z j: 0 t tE 7K it 

(Polym. 1 2) TjR£n-5->U 3->#U T-S: 

[0 2 5 7] [£j&0J2 1] -&J«^J 1 9IC*3^T, 
^J6©#'J-7-S:^H. l-75/>fJl'-l-->^D 
^^•9-y-)K©f^toOI'2- (2-7S;ih + y) X 

(Polym. 1 3) T*Sn5v'ij3->#ij7-£ 

[0 2 5 8] [^fi£fiaj2 2] lTf»6n&#U V 

-50gSTh7kHo77>4 5 0ml 
fet^SWp- hJWX>7.JI/Jf:>ffiS:^ttl^. 2 0ttll 
ffbft^e.X^JU- 1 -:/o^xJUX— x)U2 1 . 5 g 
^Ssimb/t. 2B#WRj£;$1i-fc^. fi7>*x7*»CJ: 
O^ftb. 7JC5 LCfSlS^SESrSTbfetC^, 66 
H#ri<#<p:ft*:. CinSrjffiji^. 7-trh>10 0ml{C 
7K5L(C}STb. ffijg^, SSIt^bfc. # 
50 6n&#ijT-6 0g&7h7tKD77>l:lS<8S 
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DAX^/-;i/2 7. 8g£8s;bnU 6 0t:T6li$fflK 

h>2 0 Om 1 Cjgj&vU *3LC:}KTU ffijgfg, X 

tE^teiS (Po 1 ym. 1 4) T^£n5J8i&£# b> * 
Polvm.1 

Mw = 4,000 



) 1-3 0 2 3 8 2 

134 

*' H-NMRtC«kS»«ff'*3^T. ffift^frfrttOftJI' 

tl. 4 0^iil-OCH ! CH I OHTB{SSnTl>5ii: 

[0 2 5 9] [£fi£0tJ2 3] •&j5£0y6©#U-7-£flH> 

(Po 1 ym. 1 5) ©->'jn->#'jv-£f#fc 0 
[0 2 6 0] 
Ut9 0] 



-(SiOa/^s- -(SiO^ 



CH-O-CHzCH, ^^CONHCHiCHOH 



Polym.2 

Mw= 12,000 



-{SiOa«h7 -(SiOa^hr -(SiO^ 



CHa 



^COOCH-O-CHaCHa % COO ^-^CONHC-CH 2 -0H 

AHzCHa CH-CHa CHz-OH 

O 

(CHa) 4 



CH-CHa 

COO 



— (SiOa/akr 



[0 2 6 1 ] 



40 [ft 9 1 ] 



(69) &BB¥ 1 1 -3 0 2 3 8 2 

135 136 
Polvm.3 

Mw = 4.300 



— (SiCWor — (SiOa/zkr -OiO^skr 




OOCH-O-CHjCHa ^X^CONHCHsCftOH 

CH2CH3 



Pol y m - 4 Mw = 4.600 



CH 2 



^^^ s r , nr\r , u_r\_r , iJ.r , iJ. ^^^*M 



^COOCH-0-CH 2 CH 3 — -CONH-<^J>-OH CH 2 



Pol y m - 5 Mw = 14,300 



-{SiCWra- -(SiOv^ — (SiO^kr 

^^COO-Y \ ^^CONHCH*CH a OH vlla 



6 



[0 2 6 2] 



lit 9 2 ] 



(70) &ffl¥- 1 1 -3 0 2 3 8 2 

137 138 
Polym.6 

Mw = 4,200 



—tSiOvfcr -(SiOa.skr -(SiOa^rr 

CH 2 



^COOCH-O-CI^CH, CONHCH 2 CH 2 OH ^CH^ 

CftCH, CHa 018 



Pol y m7 Mw = 15,000 




— (SiOa/aki- 



[0 2 6 3] 



Ut9 31 



(71) 
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Pol Y m - 8 Mw = 5,000 



1 -3 0 2 3 8 2 

140 




I 

CH2CH3 



Poly m .9 

Mw = 5.400 



— (SiO^ 




-iSiOatfhr 




6 



C0NHCH 8 CH,0H 



Polym.10 



Mw = 4.520 



— (SiOvjifer 




~ fSiOa/2)o3" 




C00CH-O-CH 2 CHs CONH 



I 

CH2CH3 




CH3' CHa 



OH 



[0 2 6 4] 



[ft9 4] 



(72) ftmW- 1 1 -3 0 2 3 8 2 

141 142 
Polvm.ll 

Mw = 4,300 




Polym.12 

Mw - 4,100 



-^SiO^asr — (SiO W2 )or — (SiO^ 

rS CH, (\ A 

^^XOO-C-CH, ^^CONHCaCH-CftOH \^ 
I 

CH, 



Polym.13 Mw = 4.660 



— (SiOa^ag- 




-(SiOarakr 



I 

COO-C-CH, 
CHa 




CONHCH 8 CH 1 -0-CH 2 CH 8 OH 
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&7> : e-7*\Z&K)>PtoLs zK5 LK^ftSffciS 

7-fe h> 1 0 0m 1 Ki§8?;*-ti\ tK 5 LfcjKTU 
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